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Minister's Foreword 


Natural Resources Canada 
(NRCan) is working hard to 
address the global issue of cli- 
mate change. The department 
has numerous initiatives to 


help meet the greenhouse gas 


emissions target that Canada 
agreed to in December 1997 in Kyoto, Japan — 6 percent 


lower than 1990 levels by the period spanning 2008 to 2012. 


Two of the most effective ways to reduce greenhouse gas 
emissions are investing in energy efficiency and switching 

to energy sources that are less carbon-intensive. That is why, 
immediately following the Kyoto meeting, I announced new 
measures to increase both energy efficiency in Canadian 
buildings and the use of renewable energy across Canada. 

I also established the Office of Energy Efficiency (OEE) to 
deliver NRCan’s existing and new energy efficiency initia- 
tives, share information about energy efficiency and enhance 


the department's leadership role. 


This is the OEE’s first annual statement on energy efficiency 
in Canada. The report shows that Canadians have made sig- 
nificant advances in energy efficiency in recent years. From 
1990 to 1996, energy use by consumers rose by 11.4 per- 
cent. Without energy efficiency improvements, it would 
have grown by 15 percent. This reduction in energy use 


through energy efficiency saved Canadians an estimated 


$4 billion in energy costs per year. It also reduced Canada’s 


energy use-related greenhouse gas emissions by 3.8 percent in 


1996. 


To meet the Kyoto challenge, we must work together to 
build on these achievements. We must continue to improve 
the way we use energy in our homes, buildings, factories and 
vehicles. To assist in these efforts, NRCan will expand its 


initiatives to encourage greater energy efficiency. 


This report, The State of Energy Efficiency in Canada, sets 
out the progress we are making in becoming more energy- 
efficient, and it identifies areas where further improvements 
could be made. I hope it clarifies the magnitude of the 
Kyoto challenge and helps build a national consensus for 


the actions that Canadians will need to take to meet it. 


Ralph Goodale 


Executive Summary 


The Third Conference of the Parties to the United Nations 
Framework Convention on Climate Change was held in 
December 1997 in Kyoto, Japan. Participating countries 
agreed to limit greenhouse gas emissions relative to 1990 
levels by the period 2008 to 2012. Canada pledged to reduce 


its emissions by 6 percent. 


The Kyoto Protocol deals with six major greenhouse gases. 
Reducing carbon dioxide emissions is particularly important 
because this gas accounts for 80 percent of Canada’s greenhouse 
gas emissions released into the atmosphere. About 64 percent 
of greenhouse gas emissions are a direct result of secondary 
energy use in the agricultural, residential, commercial, 
industrial and transportation sectors and of electrical 


power generation to meet this energy demand. 


By improving energy efficiency and switching to less carbon- 
intensive energy sources, carbon dioxide emissions can be 


reduced. 


The Kyoto Protocol represents a significant challenge for the 
Canadian economy. NRCan’s latest forecast (Canadas Energy 
Outlook, 1996 — 2020) indicates that by 2010 carbon dioxide 
emissions from secondary energy use will increase by 

16 percent over 1990 levels.' To meet the Kyoto Protocol 
targets through energy reductions alone (i.e., efficiency), 
Canada would have to reduce its carbon dioxide emissions 
from secondary energy use by about 19 percent from what 


they would be in 2010. 


Between 1990 and 1996, secondary energy use increased 
by 11.4 percent. It would have increased by 15 percent if 
energy intensity, a proxy for energy efficiency, had not 


improved. This saving represents: 


3.2 percent of secondary energy use in 1996; 


* a reduction in energy expenditures of $4 billion per year; 


and 


° a reduction in carbon dioxide emissions of 3.8 percent 


in 1996. 


' The increase reported here is based on the Outlook's projection of secondary energy use, but 
applies slightly different sectoral definitions. In addition, this estimate includes end-use elec- 


tricity-related carbon dioxide emissions. In the Outlook, these are reported as electricity 
generation emissions. 


The change in carbon dioxide emissions is the result of the 
change in energy use and its carbon content. While secondary 
energy use grew by 11.4 percent from 1990 to 1996, carbon 
dioxide emissions from this source grew by only 7.2 percent. 
The slower growth in carbon dioxide emissions resulted from 
a switch by consumers and the electrical power generation 


industry to fuels that contain less carbon. 


Natural Resources Canada (NRCan) has 18 market-related 
energy efficiency initiatives that target all consumers and 
emphasize partnerships and economic investments. Their 
objective is to overcome the market barriers of inadequate 
information and knowledge, institutional deterrents in the 
energy market, and financial and economic constraints on 
energy users. NRCan’s initiatives use the following policy 


instruments: 


leadership 


e information 


¢ voluntary actions 


° fiscal incentives 


° regulations 


. 


NRCan’s energy efficiency initiatives have contributed to reduc- 
ing energy use, and this report describes progress indicators on 
a variety of those initiatives. The information will illustrate to 
the reader the extent to which program initiatives are influenc- 
ing changes in behaviour in the end-use market. Indicators 


of this include: 


* average energy use of new appliances, 1990 and 1996; 


° influence of regulations on the energy use of 


fluorescent lamps, 1996; 


° recruitment and plans of industrial energy innovators, 


1997 and 1998; and 


e estimated energy cost savings under the Federal 


Buildings Initiative (FBI). 


NRCan has strengthened its efforts by creating the Office of 
Energy Efficiency (OEE). The Office is a centre of excellence, 
coordination and facilitation for energy efficiency in Canada. 
By placing its energy efficiency initiatives, which are designed 
to transform the marketplace, under the umbrella of the OEE, 
NRCan will raise the profile of energy efficiency in Canada, 
increase program recognition and achieve wider participation 


from all Canadians. 


In December 1997, the Minister of Natural Resources 
announced that three new energy efficiency initiatives costing 
$48 million over three years (with another $12 million 


allocated to renewable energy initiatives) would be established 


on April 1, 1998: 


¢ The Commercial Building Incentive Program is designed 
to encourage energy efficiency in the design and construc- 


tion of new commercial and institutional buildings. 


e Energy Innovators Plus builds on the existing Energy 
Innovators Initiative to encourage owners of existing 
commercial facilities to invest in energy efficiency in 


order to reduce their operating costs and energy use. 


e EnerGuide for Houses seeks to persuade and assist 
homeowners to make energy efficiency investments in 
their houses and to consider energy efficiency when 


purchasing a home. 


In 1995, the federal government committed to reduce 
greenhouse gas emissions from its own operations by at 

least 20 percent from 1990 levels by the year 2005. The 
Government has made significant progress toward meeting its 
goal. From 1990 to 1996, energy use in the federal government 
decreased by almost 6 percent and greenhouse gas emissions 


from federal operations declined by nearly 8 percent. 


a a 
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Climate Change — 


The Kyoto Protocol 


In 1992, Canada signed and ratified the United Nations 
Framework Convention on Climate Change. Under the 
Framework Convention, Canada and more than 150 other 
countries agreed to work towards returning their greenhouse 
gas emissions to 1990 levels by the year 2000. At the First 
Conference of the Parties to the Framework Convention, held 
in Berlin in the spring of 1995, it was agreed that the commit- 
ments that had been made would not allow the participants 

to meet the ultimate goal of returning greenhouse gas emissions 
to 1990 levels. Therefore, it was agreed to extend the commit- 


ments and to negotiate a protocol or other legal instrument 


by the end of 1997. 


The Third Conference of the Parties was held in December 
1997, in Kyoto, Japan, where participating countries agreed 

to a timetable of emissions limitations from 1990 levels to be 
reached on average between 2008 and 2012. The European 
Union committed to reduce emissions by 8 percent, the United 
States by 7 percent and Canada and Japan by 6 percent each. 
For the 38 industrialized countries, the average reduction is 

5.2 percent from 1990 levels. In all cases, commitments must 
be ratified by national governments before they become bind- 
ing. The ratification process could take several years, since the 
Protocol will only enter into force after being ratified by at least 
55 parties representing 55 percent of industrialized countries’ 


greenhouse gas emissions. 


The Kyoto target applies to the six most important greenhouse 
gases. Although carbon dioxide accounts for 80 percent of 
greenhouse gas emissions and its reduction is often considered 
the main solution to climate change, it is important to reduce 
the emissions of such gases as methane and nitrous oxide as 
well. The Kyoto Protocol also allows credit to be given for 
greenhouse gas “sinks,” such as forest plantations. To meet 
the Kyoto challenge on a least cost basis, all possibilities will 


need to be examined. 


About 80 percent of total carbon dioxide emissions in Canada 
result from secondary energy use, that is, by agricultural, 
residential, commercial, industrial and transportation 
consumers, as well as from the generation of electricity to meet 
this energy demand. The remaining 20 percent is mainly 
emissions from energy used to produce and deliver energy to 


the market and to convert energy from one form to another. 


Carbon dioxide emissions from energy use can be reduced in 
two ways: by improving energy efficiency and by switching to 
energy sources that contain less carbon. This report focuses 
on energy efficiency, secondary energy use and the carbon 
dioxide emissions related to energy use. For purposes of 
simplicity, we have applied the Kyoto target to secondary 


energy use in 2010. 


Canada is not alone in addressing the challenge of reducing 
energy-related carbon dioxide emissions. Among the G-7 
countries, only the United Kingdom and Germany are 
projecting reductions in energy-related carbon dioxide emis- 
sions by 2000.” In both cases, unique circumstances have con- 
tributed to these reductions. In the United Kingdom, the elim- 
ination of subsidies has reduced coal use and related emissions. 
In Germany, reunification and the subsequent decline in eco- 
nomic activity in the former East Germany contributed to the 
decline in emissions. Germany is the only G-7 country pro- 
jecting that its 2010 energy-related carbon dioxide emissions 


will be lower than 1990 levels. 


FIGURE 1 


The Secondary Energy Use Dimension 
of the “Kyoto Challenge”* 
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* Megatonnes (mt) of carbon dioxide emissions are based on both 
the level of energy use and the fuel mix. 
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*Energy Environment Update, International Energy Agency, No. 6, Autumn, 1997. 


*c.f. footnote | 


The Kyoto Protocol represents a significant challenge for the 
Canadian economy. Natural Resources Canada’s (NRCan’s) 
latest forecast (Canadas Energy Supply and Demand Outlook, 
1996 — 2020) indicates that by 2010 carbon dioxide emissions 
from secondary energy use will increase by 16 percent over 
1990 levels.? To meet the Kyoto Protocol targets through 
energy reductions alone (i.e., efficiency), Canada would 
have to reduce its secondary energy use-related carbon 
dioxide emissions by about 19 percent from what they 


would be in 2010 (see Figure 1). 


Canada’s 1995 National Action Program on Climate Change 
outlines the federal-provincial strategy for achieving the ieee 
sions goal for 2000 and provides guidance for action beyond 
the end of the century. At the federal-provincial conference of 
First Ministers in December 1997, energy and environment 
ministers were asked to develop, within two years, a new 
strategy to meet the Kyoto Protocol targets. To coordinate this 
work, the federal government established a secretariat to 
support the efforts of ministers and work with the provinces 
and stakeholders to develop an action plan for the Kyoto 
targets. The February 1998 federal budget set aside 


$50 million per year over three years to fund this process. 


Energy Use and 


Carbon Dioxide Emissions 


Secondary energy is energy used to serve consumers’ purposes 
in the agricultural, residential, commercial, industrial and trans- 
portation sectors. It excludes energy used to produce and deliy- 
er energy to the market or to convert energy from one form to 


another (e.g., coal to electricity). 


Canadians spend more than $75 billion per year on secondary 
" energy to heat and cool their homes and offices and to operate 
their appliances, cars and factories. This expenditure represents 


about 10 percent of our gross domestic product (GDP). 


In 1996, secondary energy accounted for about 70 percent of 
total energy use in Canada. The industrial and transportation 
sectors account for 65 percent of total secondary energy use 


(see Figure 2). 


FIGURE 2 
Secondary Energy Use by Sector, 1996 
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Secondary energy use, through its generation of carbon dioxide, 
is the major contributor to Canada’s greenhouse gas emissions. 
The transportation and agricultural sectors account for a larger 
share of carbon dioxide emissions than their share of energy 
consumption would suggest because their energy sources 
contain more carbon. The transportation and industrial sec- 
tors account for 67 percent of total carbon dioxide emissions 


from secondary energy use (see Figure 3).4 


“The carbon dioxide emissions presented in this report incorporate emissions from secondary 
energy use as well as from the generation of electricity to supply secondary energy require- 
ments. Electricity generation is assigned an emissions factor that reflects an average of the 
mix of fuels used to generate electricity. 


FIGURE 3 
Carbon Dioxide Emissions by Sector, 1996 
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Secondary energy use grew by 11.4 percent from 1990 to 1996, 
and the carbon dioxide emissions from this energy use grew by 
7.2 percent (see Figure 4). This increase in carbon dioxide 
emissions was due to changes in energy use and the carbon 
intensity of energy sources. Carbon dioxide emissions would 


have increased even further if it were not for reductions in: 


* energy use growth (from 15 percent to 11.4 percent) 


through energy intensity improvements; and 


* carbon intensity (by 3.8 percent) through switching 


to less carbon-intensive energy sources. 


About one-third of the decline in carbon dioxide intensity 
reflects consumers switching mainly from oil products to 
natural gas; the rest of the decline reflects a change in the mix 
of fuels used to produce end-use electricity, mainly away from 


coal and heavy fuel oil toward nuclear energy and natural gas. 


The following section describes energy intensity, a proxy for 
energy efficiency, and its role in mitigating the increase in 


energy use from 1990 to 1996. 


FIGURE 4 


Change in Carbon Dioxide Emissions, Secondary 
Energy Use and Carbon Dioxide Intensity, 
1990 to 1996 
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Energy Use and 


Energy Efficiency 


Introduction 
Four main factors are responsible for changes in secondary 


energy use: 


* activity (e.g., GDP) 


° structure (i.e., the mix of activity) 


° weather 


* energy intensity 


The contribution that each of these factors made to the 


changes in secondary energy use from 1990 to 1996 is 


summarized in Figure 5. Secondary energy use increased by 
782 petajoules, or 11.4 percent (see the vertical bar on the far 
left). Each bar to the right of “Energy Use” shows how much 
that factor alone would have contributed to the change in sec- 
ondary energy use if only that factor had changed. Therefore, 
the change in secondary energy use is represented by the sum 


of the changes in all the individual factors. 


The main influence on energy use was activity, followed 


by energy intensity, structure and weather. If only activity 


had changed, secondary energy use would have increased 


9 percent. Activity increased largely because the population 


increased by 8 percent (about 2 million people) between 1990 


‘ 


FIGURE 5 


Factors Influencing the Growth in Secondary 
Energy Use, 1990 to 1996° 
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* For more detail on the methods and data used to develop Figures 5 and 
6, see the OEE'’s report “Energy Efficiency Trends in Canada 1990-1996, 
A Review of Indicators of Energy Use, Efficiency and Emissions.” Vhis 


report will be available in spring 1998. Earlier versions of this report were 
published in April 1996 and May 1997. 


and 1996. This led to increases in GDP (6.5 percent), housing 
stock (12 percent), commercial floor space (11 percent) and 


the number of cars (4.5 percent). 


Changes in structure increased energy use because there was 

a shift toward activities that are more energy-intensive. For 
example, road transport, which is more energy-intensive, grew 
more rapidly than other modes, and energy-intensive industries 


grew faster than total industrial activity. 


The weather contributed to the increase in energy use 


because 1996 was much colder than 1990. 


The main factor that helped to reduce energy use was 
energy intensity, a proxy for energy efficiency. Because 
of improvements in energy intensity, secondary energy 
use increased by only 11.4 percent from 1990 to 1996. 
Had these improvements not been made, energy use 
would have increased by 15 percent during that time 
period. Figure 6 shows the actual change in energy use 
from 1990 to 1996 and what the change in energy use 
would have been without any improvement in energy 


intensity. 


If energy intensity had not improved, secondary energy 
use would have been 3.2 percent higher in 1996. For 


Canadians, this saving represents: 
* a reduction in energy costs of $4 billion per year; and 


° a reduction in greenhouse gas emissions of 3.8 percent. 


Sectoral Achievements in Energy Intensity 
The overall improvement in energy intensity is the combined 
result of individual successes in the residential, commercial, 


industrial and transportation sectors. 


Residential 


The growth in residential energy use from 1990 to 1996 was 
reduced from 19 percent to 12 percent due to improvements 
in energy intensity. Energy intensity improvements were not 
sufficient, however, to offset the influence of activity growth 


and colder weather. Carbon dioxide emissions rose by only 


FIGURE 6 


Change in Secondary Energy Use, 
With and Without Energy Intensity 
Improvements, 1990 to 1996 
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6 percent. This increase was less than the increase in 
energy use due to a decrease in the carbon intensity of 


residential energy sources. 


Commercial 


The growth in commercial energy use from 1990 to 1996 was 
reduced from 16 percent to 12 percent due to improvements 
in energy intensity. Energy intensity improvements were not 
sufficient to offset the influence of commercial sector activity 
growth and colder weather. Carbon dioxide emissions rose by 
only 5 percent. This increase was less than the increase in 
energy use due to a decrease in the carbon intensity of 


commercial sector energy sources. 


Industrial 


Industrial energy use increased by nearly 12 percent from 

1990 to 1996, largely because of a 6.5 percent increase in 
‘GDP. Energy use per unit of GDP also increased because of a 
structural shift to more energy-intensive production and a 
switch from oil to biomass (this requires more energy input for 
the same energy output due to lower conversion efficiencies, 
but biomass generates no net carbon dioxide). Carbon dioxide 
emissions increased by less than 6 percent. This increase was 


less than for energy use because of fuel-switching. 


Transportation 


The growth in transportation energy use from 1990 to 1996 
was reduced from 19 percent to 10 percent due to improve- 
ments in energy intensity. While energy intensity improve- 
ments were significant, they were not sufficient to offset the 
influence of activity growth and the shift to road transport, 


which is more energy-intensive than alternative modes. 


Carbon dioxide emissions from the transportation sector 
increased by 10 percent. This increase was the same as for 


energy use, because the mix of fuels did not change. 


Moving the Market 


Toward Energy Efficiency 


Introduction 

In addition to its research and development initiatives, 
NRCan has 18 initiatives designed to move the market toward 
improved energy efficiency. They target all consumers and 
emphasize partnerships and economic investments. 

Their objective is to overcome the market barriers of inade- 
quate information and knowledge, institutional deterrents 

in the energy market, and financial and economic constraints 
on energy users. NRCan’: initiatives use the following policy 


instruments: 


° leadership, by increasing energy efficiency in federal 


operations; 


¢ information, by advising energy users of efficien 
) g gy cy 


opportunities; 


* voluntary actions, by which manufacturers of 
energy-using equipment and major energy users 


commit to improving energy efficiency; and 


* regulations, by eliminating inefficient products from 


the market. 


As a result of its ongoing assessment of energy efficiency 
initiatives and consultations to determine how to implement 
the additional funding announced in the 1997 federal budget, 
NRCan has expanded its efforts to increase Canada’s energy 


efficiency through the following actions: 


° fiscal incentives, for energy efficiency improvements 


in new commercial buildings; 


* increased action to encourage commercial building 


retrofits; and 


° energy performance labelling for houses and motor 


vehicles. 


At the same time, the Office of Energy Efficiency (OEE) has 
been established as a centre of excellence that will coordinate 
and facilitate efforts to improve energy efficiency in Canada. 
Bringing NRCan’s energy efficiency initiatives, other than 
research and development, under the umbrella of the OEE 
will raise the profile of energy efficiency in Guan increase 


program recognition and achieve wider participation from 


all Canadians. 


Under the direction of the Minister of Natural Resources, the 

OEE will identify opportunities for new and expanded energy 
efficiency measures and inform key decision-makers in govern- 
ment, industry and the environmental and international com- 


munities about Canada’s energy efficiency efforts and successes. 


The OEE is making NRCan’s extensive knowledge about ener- 
Preticiency available internationally through its web site. 
This new web site (Attp://oee.nrcan.gc.ca) is a storehouse of reli- 
able, practical and up-to-date energy efficiency information, 


tips and data for all energy users. 


In addition to its programs to change energy markets, NRCan 
maintains a strong commitment to a science and technology 
effort, which will provide longer-term solutions to climate 
change. Research and development programs to promote the 
development and deployment of advanced energy-efficient 
technologies are administered by the Energy Technology 
Branch of NRCan. The OEE will continue to work closely 
with this Branch to ensure that its activities take advantage of 


_ the new opportunities created by technological advancements. 


OEE initiatives are listed in the Annex. The following 
sections summarize these initiatives and provide a sample 


of progress indicators for them. 


Residential Initiatives 

Several of NRCan’ initiatives are designed to increase energy 

efficiency in the residential sector. NRCan helps develop 

model national energy codes that specify minimum thermal 

performance levels for new houses, and it helps provinces 

implement these codes. It is also responsible for the R-2000 

voluntary standard of energy efficiency for new homes, 

which involves training builders to meet the standard, 
certifying houses built to the standard and Pees 


buyers to purchase more efficient houses. In addition, 


NRCan encourages owners to improve the energy efficiency 
of their existing houses when undertaking renovation or 


maintenance. 


NRCan sets energy performance regulations for equipment 
under the Energy Efficiency Act. These regulations prohibit 
the import and interprovincial trade of products that do not 
meet a prescribed level of energy efficiency. In addition, 
through mandatory and voluntary energy performance 
labelling initiatives, the department encourages consumers 
to buy and producers to make more energy-efficient house- 


hold appliances and equipment. 


Selected Progress Indicators 


NRCan'’s initiatives help reduce energy consumption and 
energy costs in new residential units. A new house that meets 
the Model National Energy Code for Houses would cost about 
30 percent less to heat than a conventional new house. An 
R-2000 home would cost about 60 percent less to heat than 


a typical new house (see Figure 7). 


FIGURE 7 


Average Annual Heating Cost for 
Different Types of Houses* 
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Regulations under the Energy Efficiency Act apply to more 
than 20 residential energy-using products that account for 

65 percent of overall residential energy use. These energy per- 
formance regulations have significantly improved the average 
energy efficiency of new household appliances and equipment. 
For example, in the 1990s, the energy use of new appliances 
has decreased by about 20 percent for clothes washers and 
dryers and between 30 and 40 percent for refrigerators, freezers 


and dishwashers (see Figure 8). 


FIGURE 8 


Average Energy Use of New 
Appliances, 1990 and 1996 
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Commercial and Institutional Initiatives 
Several of NRCan’s initiatives encourage energy efficiency in 
the commercial and institutional sectors. NRCan helps develop 
model national energy codes that specify minimum thermal 
performance levels for new buildings, and helps provinces 


implement them. 


Through the Federal Buildings Initiative (FBI) and the Energy 
Innovators Initiative, NRCan helps other federal government 
departments, provincial governments, municipalities and the 
private sector to improve the energy efficiency of their existing 


buildings and heating equipment. 


NRCan also sets energy performance regulations for equipment 


such as lamps and motors. 


Selected Progress Indicators 


The Energy Innovators Initiative and the FBI contributed to 
an increase in the level of energy performance contracting 
activity for building retrofits in Canada (see Figure 9). There 
were about 50 energy performance contracts in 1991 and more 
than 200 in 1995. +Total contract values rose from less than 
$50 million in 1991 to almost $300 million in 1995. 

The number of federal government projects, for example, 
increased by 125 percent and the number of college projects 
by 22 percent. All of the former and half of the latter are 
clients of NRCan’s FBI and Energy Innovators Initiative, 


respectively. 


FIGURE 9 


Value of Energy Performance Contracting, 
1991 to 1995 
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Minimum performance requirements under the Energy 
Efficiency Regulations for fluorescent lamps took effect on 
February 1, 1996. On April 1, 1996, minimum performance 
requirements for incandescent reflector lamps took effect. 

An example of the influence of these regulations is illustrated 
in Figure 10. NRCan estimates that lighting regulations 

will result in net energy savings of 10 petajoules and an annual 
net reduction in carbon dioxide emissions of 5.3 megatonnes 
by the year 2000 — equivalent to the annual carbon dioxide 


emissions of more than one million cars. 


' FIGURE 10 


Influence of Regulations on the Energy Use 
of Two Fluorescent Lamp Types, 1996 
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adustrial Initiatives 


NRCan promotes energy efficiency by encouraging industry to 
adopt voluntary energy efficiency targets and helps companies 


eliminate obstacles to achieving these targets. 


NRCan also regulates the efficiency of certain industrial motors 


under the Energy Efficiency Act. 


Selected Progress Indicators 


By March 1998, 245 industrial companies, representing about 
74 percent of industrial energy use, had been recruited as 
Industrial Energy Innovators. Over the past year, the Industrial 
Energy Innovators Initiative has encouraged participating com- 
panies to prepare and implement action plans to realize energy 
savings. By March 1998, more than 181 participants had 
prepared action plans that describe their proposed energy 


efficiency projects (see Figure 11). 


FIGURE 11 


Industrial Energy Innovators: 
Recruitment and Action Plans 
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The Canadian Industry Program for Energy Conservation 
(CIPEC) helps 20 industrial task forces set and achieve energy 
intensity improvement targets for their respective sectors. 
Most task forces have commitments for energy intensity 
improvements of about one percent per year from 1995 


to 2000. 


Through CIPEC, progress is tracked using measures of 
economic or physical output depending on the sector. Physical 
output measures are used where it is feasible, and economic 

. ° > 
output measures are adopted in cases where an industry's 
products are too heterogeneous and numerous to allow the 
choice of one representative physical output measure for that 


industry. 


Between 1990 and 1996, 13 CIPEC sectors improved their 
energy intensity, as reported in the program’s 1996/1997 
Annual Report. There are a number of reasons why the 
remaining sectors did not report improvements in energy inten- 
sity. For example, some sectors have switched to less efficient 
fuels, which, although reducing their emissions of carbon diox- 


ide, have led to an increase in energy use per unit of output. 


The 1997 amendments to the motor efficiency regulations 
raised the efficiency level for 1 — 200 horsepower motors by 

5 to 10 percent. NRCan estimates that the annual energy 
savings from the motor regulation amendment will rise to 

16 petajoules in 2010 (see Figure 12). The estimated reduction 
in carbon dioxide emissions from these savings is more than 

2 megatonnes. Over half of the projected energy savings are 


expected to come from the industrial sector. 


FIGURE 12 


Energy Savings from Electric Motor Regulations, 
2000 to 2010 
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Transportation Initiatives 

NRCan encourages motor vehicle manufacturers to produce 
cars that meet voluntary average fuel consumption targets for 
new automobiles sold in Canada. Through vehicle labelling, 
driver education and vehicle maintenance programs, motorists 
are encouraged to purchase more fuel-efficient vehicles and 


to use them more efficiently. 


NRCan provides government and private-sector fleet managers 
with information, workshops, technical demonstrations and 


training programs on energy-efficient practices for vehicles. 


Selected Progress Indicators 


The sales-weighted average fuel consumption rating (FCR) 
for new cars sold in Canada improved by about 8 percent 
from 1990 to 1996 (see Figure 13). The FCR for new vans 
and light trucks, however, improved at a much lower rate. 
In addition, consumer demand shifted away from cars 
toward vans and light trucks, which have a higher FCR. 
As a result, the weighted average FCR for all new vehicles 
(cars, vans and light trucks) improved by less than 2 percent 


from 1990 to 1996. 


Recently, newer models of vehicles have tended to be more 
powerful, larger and heavier. Consumer preference for these 
features has offset some of the fuel efficiency improvements 


that have been incorporated into new vehicles. 


New Energy Efficiency Initiatives 

In December 1997, the Minister of Natural Resources 
announced three new energy efficiency initiatives costing 
$48 million (as well as a renewable energy initiative costing 
$12 million). The initiatives began April 1, 1998, and will 


run for three years. 


¢ The Commercial Building Incentive Program is designed 
to encourage the adoption of energy-efficient technologies 
and practices in the design and construction of new com- 
mercial and institutional buildings. The program will 
contribute to the design costs, up to a maximum of 
$80 000, of buildings that are at least 25 percent more 
efficient than those constructed to the Model National 
Energy Code for Buildings. The initiative is expected 
to increase the penetration rate of such buildings to 
8 percent of all commercial buildings built in the year 


2000. Few such buildings currently exist. 


¢ Energy Innovators Plus builds on the existing Energy 
Innovators Initiative to encourage commercial building 
owners to invest in energy efficiency to reduce the operat- 


ing costs of their existing facilities. The initiative will 


FIGURE 13 


Sales-weighted Average Fuel Consumption Ratings 
for New Cars, Vans and Light Trucks, 1990 to 1996 
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develop additional agreements with commercial associa- 
tions to encourage their members to adopt more energy 
efficiency measures. Funding will be provided for pilot 
projects. Under Innovators Plus, “benchmark” and “best 
practice” initiatives will be developed for the commercial 


and institutional sectors. 


EnerGuide for Houses seeks to persuade and assist 
homeowners to make energy efficiency investments in 
their houses and to consider energy efficiency when pur- 
chasing a house. This initiative builds on the EnerGuide 
appliance labelling program by using a similar label to 
guide home energy improvement and purchasing deci- 
sions. Participating homeowners will receive an on-site 
inspection and energy analysis of their house, complete 
with recommendations for energy efficiency improve- 
ments. After the improvements have been made, the 
EnerGuide for Houses rating will offer evidence of the 
investment, which will enable prospective buyers to 


compare the energy performance of similar houses. 


Federal Government 


In 1995, the federal government committed to reduce 
greenhouse gas emissions from its operations by at least 
20 percent from 1990 levels by 2005. The government 


has made significant progress toward meeting this goal: 


° The private sector has committed to invest $125 million 
in projects under the FBI, which will yield an estimated 


$20 million in annual energy savings. 
8) 


* From 1990 to 1996, energy use in the federal government 
decreased by almost 6 percent and emissions from federal 


operations declined by almost 8 percent. 


Estimated potential savings from FBI projects are $160 million 
annually, which would reduce the annual energy bill of the 


federal government by 20 percent. 


TABLE 1 ; é ; Pl ia ees 
Estimated Energy Cost Savings Under the FBI, 1997 
$ million 

Total annual federal energy bill 800 
Estimated total potential annual energy savings 160 
Total FBI project commitments 

¢ Cumulative investments to date 125 

¢ Estimated annual energy savings 20 


Addressing 
The Kyoto Challenge 


Meeting the Kyoto challenge will not be easy. The OEE has Commercial Sector 
developed measures in those areas that are likely to have the Key considerations for increased energy savings in the 
greatest effect. New initiatives will need to expand upon cur- commercial sector by 2010 include the following: 


rent efforts and explore new areas. 


° Commercial buildings last 25 to 60 years. 


° Space heating now accounts for about 55 percent of 
Residential Sector commercial energy use. 

Key considerations for increased energy savings by 2010 in 

the residential sector include the following: Sa ere gece es cotipi ncn anig Henane 
| account for more than 30 percent of commercial energy 
© ~~ Houses last a fone time. Asa result, by the year 2010, use. 

houses built after 1995 will only represent 21 percent 
fata a Space heating in existing buildings is therefore an important 
area of opportunity for further gains in energy efficiency. 


¢ Heating now accounts for 60 percent of residential Greater energy efficiency could also be achieved in the areas 


energy use. of auxiliary motors, auxiliary equipment and lighting. 


© Most types of equipment have a lifespan of less than 
20 years. By 2010, many energy users will have replaced 
much of the 1990s stock with new, more efficient appli- 
ances and equipment that were developed as a result of 


energy efficiency initiatives in the 1990s. 


’ 
_ An important opportunity for improving energy efficiency in 


the residential sector by 2010 lies in the space heating require- 


os 


‘ments of the existing stock of houses. 


Industrial Sector 
Some of the key considerations for increased energy savings 


in the industrial sector are: 


¢ Large and intensive energy users typically focus on energy 


Management in the near term to reduce energy use. 


° Since some capital equipment lasts 35 years or more (e.g., 
boilers, blast and electric arc furnaces), it takes a long time 


for new technology to be incorporated into the stock. 


It will be easier to realize energy efficiency opportunities in 
common products and processes, such as motors and motor 
systems. Efforts will need to focus on industries where there 
are similar technologies (e.g., mechanical drives and systems, 
process steam), such as in general manufacturing. The possibil- 
ity of realizing savings in this industry are good if opportunities 


can be identified at the plant level. 


Switching to biomass fuel (e.g., wood and pulp waste) from 
sources that generate carbon dioxide has been an important 
emission-reducing action in industry since 1990. It will be 
important for the industrial sector to continue to increase the 
use of this source of energy by 2010, so that the carbon-neutral 


resource of biomass is fully exploited. 


Transportation Sector 

Energy use and greenhouse gas emissions can be reduced 

by improving the fuel efficiency of vehicles and by switching 
to fuels containing less carbon. Energy use can be reduced 
by encouraging vehicle operators to adopt more efficient 
driving and maintenance practices and by switching to 

more energy-efficient modes of transportation where 
possible. Some key considerations for increased energy 


savings in the transportation sector are: 


¢ Passenger transportation accounts for two-thirds of total 
transportation, and more than 80 percent of passenger 


energy use comes from road transportation. 


* Cars last about 8 to 10 years; all other modes of 


transportation last longer. 


¢ When people change their mode of transportation 
(e.g., from cars to buses), this often involves a change 


in service (e.g., more time commuting). 


Efforts need to concentrate on areas where energy use is 
high and stock turnover fast, such as energy efficiency 
improvements in cars that use gasoline, in order to realize 
energy savings by 2010. Efforts could be made to encourage 


mode shifts in both the passenger and freight segments. 


Annex OEE Initiatives, 1998-99 
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Mintster’s foreword 


As Minister of Natural Resources, it gives me great pleasure to present the 


second annual report on the state of energy efficiency in Canada. 


The past year has been one of action and progress as we explore the 
impacts, costs and benefits of implementing Canada’s Kyoto Protocol 
commitment to reduce greenhouse gas emissions to six percent below 
1990 levels by the period between 2008 and 2012. Canadians are now 
engaged in a broad, open and inclusive process that will generate the best 
possible advice and lead to a realistic and effective climate change national 


implementation strategy. 


How much this strategy can achieve — and how quickly — will be greatly influ- 


enced by the strength of the current foundation. The initiatives delivered by 
my department's Office of Energy Efficiency (OEE) are a critical part of that 
foundation. 


Last year’s report showed that energy efficiency improvements have helped Canada limit growth in its carbon 
dioxide emissions. Subsequent data indicates that we have made further progress. At the same time, we 
recognize that much more remains to be done, and my department will continue to work with our partners and 
other stakeholders to identify new ways to encourage and support energy efficiency improvement. Our depart- 
mental goal is to make Canada the “smartest” nation on earth in the production and use of natural resources, 


including the most sophisticated energy-use products, services and technologies. 


In the new millennium, the Kyoto Protocol will represent a significant challenge for our growing economy. It will 
require major changes in the way we produce and use energy at home, at work and on the road. But there will 

also be opportunities, including the development of innovative energy-efficient technologies that will lead to new 
businesses and job creation for Canadians. Through more productive energy use, we can reinforce the competi- 


tiveness of our economy. 


Our challenge is to find the means to break the linkage between economic growth and prosperity on the one 
hand and more greenhouse gas emissions on the other. We must be effective in reaching our Kyoto targets. 
We must act in ways that are more compatible with sustained economic growth and increased Canadian 
competitiveness. And we must be inclusive and fair, ensuring that no region of the country is called upon 


to bear an unreasonable burden. 


In the months since Kyoto, these are the principles that have shaped our approach. They will continue to guide 
us in the future as we work with more and more Canadians from all sectors of the economy and all walks of life 


to renew, broaden and strengthen our commitment to energy efficiency and other climate change responses. 


Ralph Goodale 


€ xe c U cL Lve : In December 1997, Canada joined 160 other 


nations in negotiating the Kyoto Protocol, an 
S umm a ( Y international agreement to take action on climate 


change by reducing emissions of the six most 


important greenhouse * se Canada’s commit- 
‘ment under the Protocol is to reduce emissions 
by six percent below 1990 levels by the period 


| _ bet ween ue 8 and 2012. Due to forecast eile 


at isiness as.usual” scenario. 


eral, provincial and territorial governments 


for addressing cli- 
ore efficiently is 


ee dioxide. ‘Energy een also fosters the devel- 
opment of innovative technologies and processes 


that will lead to new economic opportunities for 
Canada. : 


- Energy efficiency improvements — estimated 
a through changes in energy intensity — are already 

helping Canada limit growth in carbon dioxide 
emissions. Although secondary energy use increased 
by 12.9 percent between 1990 and 1997, the 
increase would have been even greater if not for 
energy intensity improvements in the residential, 
commercial, industrial and transportation sectors. 
In addition to saving Canadians about $4.4 billion 
per year in energy costs, these improvements 
reduced carbon dioxide emissions by 4.1 percent. 
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Natural Resources Canada’s (NRCan’s) Office of Energy Efficiency (OEE) has a mandate to renew, strengthen 
and expand Canada’s commitment to energy efficiency, with a particular focus on addressing the Kyoto 
Protocol. The OEE manages 18 programs aimed at moving the market toward improved energy effi- 
ciency. These programs target all energy consumers and emphasize partnerships and economic 
investments. OEE staff also support the work of the National Climate Change Process and imple- 
mentation of the federal government's three-year $150-million Climate Change Action Fund 
(CCAF). 


The OEE has launched a major initiative to identify meaningful, reliable and practical 
progress indicators that can be used to better track the impact its programs have 
on secondary energy use in Canada. Some initial indicators of success include 


the following: 


e¢ Minimum performance levels are now regulated for more than 
20 energy-using products that account for 65 percent of overall 
residential energy use. These regulations have greatly improved 


the energy efficiency of new household appliances and equipment. 


e The Commercial Building Incentive Program (CBIP) has received 

147 applications for funding to help offset the additional cost of 
designing more energy-efficient commercial buildings. To date, 
NRCan has committed $4.5 million in incentives for design projects 
that meet the program’s requirements. Eight projects received 
funding in the start-up year of this three-year program. Some 
designs submitted to CBIP are for buildings that, once constructed, 
will consume 50 percent less energy than if they were constructed 


to the Model National Energy Code for Buildings. 


e More than 249 industrial companies representing about 75 percent 
of industrial energy use have been recruited as Industrial Energy 
Innovators, thereby agreeing to adopt and achieve voluntary energy 


efficiency targets. 


e More than 400 fleets representing about 85 000 vehicles have 
registered with the FleetSmart Program, which provides private 
sector fleet managers with information, workshops, technical 
demonstrations and training programs on fuel-efficient practices 


for fleet vehicles. 


e The federal government has made significant progress toward its own 
target of reducing greenhouse gas emissions from federal operations 
by at least 20 percent from 1990 levels by the year 2005. Emissions from 


federal operations are estimated to have declined by 16 percent between 


1990 and 1997. 


Achieving the Kyoto commitment will be a challenge for all Canadians. As Canada’s national ener- 

gy efficiency leader, the OEE will do its part to help the country meet its greenhouse gas reduction 

goals. It will seek out opportunities for new and expanded energy efficiency initiatives and will develop 
appropriate responses in partnership with provincial, territorial and municipal governments, utilities, industry and 


professional associations, environmental groups and the Canadian public. 
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Natural Resources 


at emissions will 


~ Carbon dioxide, nitrous oxide, methane, halocarbons 


(chlorofluorocarbons and hydrochlorofluorocarbons), 
perfluorocarbons, and sulphur hexafluoride. 


Canada’s Emissions Outlook - An “Events-Based” 
Update for 2010 (October 1998). This working paper 
provides a discussion and analysis of the implications 
on the forecast contained in Canada’s Energy Outlook 
(1996 -2020) due to changes in methodology and 
selected events that occurred subsequent to publica- 
tion. Depending on the outcome of these selected 
events, Canada’s greenhouse gas emissions could 
be as high as 748 megatonnes of carbon dioxide 
equivalent by 2010, which would represent an 
increase in emissions of 25 percent over 1990 levels. 


Canada’s First Ministers have agreed that climate change is an 


important global issue that Canada must address and that all 


governments need to work together to develop a national 


implementation strategy. Toward this end, federal, provincial 


and territorial energy and environment ministers have estab- 


lished a National Climate Change Process to examine the 


impact, costs and benefits of the Protocol and the various 


implementation options open to Canada. 


Developing a national climate change 
implementation strategy is a priority for 
Canada. At the same time, Canada is 
continuing to work at the international 
level to further define the Kyoto Protocol 
and to encourage the involvement of 
developing countries in reducing 


greenhouse gas emissions. 


The process is built 


Figure 1 


Projected Growth in Greenhouse Gas 
Emissions and the Kyoto Target 
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% 650 
around 15 IssueTables 3 
and one working 3 Oe: ek ed | Ne 
group (see box), 
which are examining 550 
the climate change Forecast 
challenge both verti- 500 
cally by economic 
sector and horizontal- 450 


; 1990 1995 
ly by cross-cutting 


themes. More than 

450 experts from across Canada are 
taking part in these tables, representing 
provinces, municipalities, environmental 
groups, the private sector, the scientific 
community, non-governmental organi- 


zations and individual Canadians. 


Each Issue Table has undertaken consul- 
tations and developed a Foundation Paper 
that identifies the current status of their 
sector or issue, as well as research needs. 
They have also identified opportunities 
for immediate actions that can be taken 
to achieve early reductions in emissions. 


In early 1999, the Issue Tables and working 


group had begun to develop and analyse specific options for meeting Canada’s 


Kyoto commitment, a process that will lead to formal recommendations for a 


national implementation strategy for consideration by federal, provincial and 


territorial ministers of energy and environment.? 


2000 


2005 2010 


Climate Change 
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(WORKING GROUP) 


TRANSPORTATION 


Energy efficiency is expected to be a key element of Canada’s Climate Change strategy. About 80 percent of 


the country’s total greenhouse gas emissions are in the form of carbon dioxide generated by our use of energy, 


particularly fossil fuels. Using energy more efficiently will reduce these emissions and can foster the develop- 


ment of innovative technologies and processes that will lead to new economic opportunities for Canada. 


The following sections of this report discuss the relationship between energy efficiency and carbon dioxide 


emissions, the actions currently being taken, and energy efficiency opportunities and challenges for the future. 


3 More information on the work of the Issue Tables is available by visiting the National Climate Change 


Process Web site at http://www.nccp.ca. 
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Secondary energy use accounts for about 70 perc en 
of Canada’s total energy requirements and about | 
80 percent of Canada’s carbon dioxide emissions — 
(including emissions from the generation of electricity 
to meet secondary energy demand). The remaining. 
20 percent of carbon dioxide emissions is mainly from 
producers’ consumption, non-energy combustion- 
related industrial proc c ses, and non-end-use-related 


electricity and steam generation. 
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is more carbon-intensive than other energy sources. The 
agriculture sector also produces more carbon dioxide 
emissions than would be suggested by its share of energy 
consumption, as a large share of its energy consumption 
is motive fuels. While the industrial sector produces 
fewer emissions than might be expected, it remains 


a major source of carbon dioxide emissions. 


Between 1990 and 1997, secondary energy use in 
Canada increased by 12.9 percent (884.2 peta- 
joules) and related carbon dioxide emissions 
grew by 8.9 percent (see Figure 4). Most of 
the growth in energy use was the result 
of increased activity during this period. 
A population growth of 9.1 percent 
(approximately 2.5 million people) 
between 1990 and 1997 contri- 
buted to increases in gross 
domestic product (13.4 percent), 
housing stock (20.9 percent), 
commercial floor space (13.4 
percent) and the number 
of vehicles on Canadian 


roads (8.3 percent). 


Changes in structure — 
the mix of activities that 
consume energy — also 
contributed to increased 
energy use, with a shift toward 
activities that are more energy- 


intensive. For example, road 


transport grew more rapidly during 
this period than other, less energy- 
intensive modes of transport, and 


energy-intensive industries grew faster 


Figure 3 
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Change in Carbon Dioxide Emissions, 
Secondary Energy Use and Carbon Dioxide 
Intensity, 1990 to 1997 
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than total industrial activity. Variations in the weather also 


contributed to the increase in energy use (e.g., 1997 was colder than 1990). 


Impact of energy intenstty Improvements 


Both energy use and carbon dioxide emissions would have increased even more between 1990 and 


1997 if not for improvements in energy intensity (as adjusted for structure and weather) — an indicator 


of change in energy efficiency. If energy intensity improvements had not been made, energy use would 
have increased by 17.3 percent between 1990 and 1997, instead of the reported 12.9 percent. This savings 


of 301 petajoules represents an improvement of 54 petajoules over 1996 (see Figure 5). In addition to saving 


Canadians about $4.4 billion per year in energy costs, these energy intensity improvements reduced carbon 


dioxide emissions by 4.1 percent® relative to what they would have otherwise been in 1997. 


5 Growth in carbon dioxide emissions in this period was also limited by a move to less carbon-intensive energy sources. 
Changes occurred in the mix of fuels used to produce electricity, mainly away from coal and heavy fuel oil to uranium 


(nuclear energy) and natural gas. There was also a notable switch by consumers from oil products to natural gas. 
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in activity and the impact of colder 

weather. Carbon dioxide emissions Sd 
rose by only 2.8 percent during the period, significantly less than would be suggested by the increase in energy 
consumption. The success in limiting emissions is attributable to a switch to an energy form with a lower carbon 


content (e.g., replacing heating oil with natural gas and a change in the mix of fuel used to produce electricity). 


Commercial 

Energy intensity improvements limited growth in commercial sector energy use to 13.9 percent between 1990 
and 1997. Energy use in this sector would otherwise have increased by 15.3 percent, again due to activity growth 
and colder weather. Carbon dioxide emissions rose by only 9.4 percent between 1990 and 1997. This was due to 
a switch to energy forms with a lower carbon content (e.g., replacing heating oil with natural gas and a change 


in the mix of fuel used to produce electricity). 


Industrial 

Industrial energy use increased by 14.6 percent between 1990 and 1997. This was due to increased economic 
activity (an 11.6 percent increase in gross domestic product) and an increase in energy use per unit of gross 
domestic product caused by a structural shift to more energy-intensive activities and a switch from oil to 
biomass (due to lower conversion efficiencies, biomass requires more energy input than oil for the same 
energy output). Separating out the structural shifts has proven to be difficult. The OEE is currently working 


on an energy efficiency index for structural shifts to serve as a proxy for energy efficiency in this area. 


Despite this growth in energy use, carbon dioxide emissions from the industrial sector only increased by 
6.3 percent between 1990 and 1997. Fuel-switching (biomass generates no net emissions of carbon dioxide) 


is the principal reason for the emissions savings. 


Transportation 

Energy intensity improvements limited growth in transportation energy use to 14.1 percent between 1990 and 
1997. Without these improvements, transportation energy use would have increased by 22.7 percent due to 
growth in activity and a shift to a greater reliance on road transport, which is more energy-intensive than 


alternative modes for shipping goods. 
The increase in carbon dioxide emissions from the transportation sector matched the increase in energy use at 


14.2 percent because, unlike the three sectors discussed above, transportation did not experience a shift toward 
less carbon-intensive fuels. 
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Moving the market 
Toward energy effictency: 


current acttons 


NRCan has long supported initiatives to encourage and 


facilitate energy efficiency as a means of protecting 
the environment and strengthening Canada’s eco- 
nomic competitiveness. With the emergence of the 
climate change challenge, NRCan has significantly 
broadened its energy efficiency activities throughout 
the 1990s. 


In April 1998, the Office of Energy Efficiency (OEE) 
was established within NRCan with a mandate to 
renew, strengthen and expand Canada’s commitment 
to energy efficiency, with a particular focus on addres- 
sing the Kyoto Protocol. The OEE now manages 

18 programs aimed at moving the market toward 
improved energy efficiency. Consolidating these 
programs under a single organization has enabled 
the OEE to be more proactive and comprehensive in 
pursuing its vision of “Leading Canadians to Energy 


Efficiency at Home, at Work and on the Road.” 


Programs delivered by the OEE target all energy 
consumers and emphasize partnerships and econo- 
mic investments. Their objective is to overcome 
the market barriers of inadequate information and 
knowledge about energy efficiency, as well as to address institutional deterrents in energy end-use markets 


and economic constraints facing energy users. The OEE uses five basic policy tools to achieve these goals: 


¢ leadership, demonstrated by increasing energy efficiency in federal operations; 

¢ information, to advise energy users of efficiency opportunities; 

¢ voluntary actions, by which manufacturers of energy-using equipment and major energy users commit 
to improving energy efficiency; 

¢ regulations, to eliminate inefficient products from the market; and 


¢ fiscal incentives, to encourage the use of energy-efficient technologies and practices. 


6 The OEE also manages NRCan’s Alternative Fuels Program, which encourages the transition to less carbon-intensive energy sources 
in the transportation sector. 
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Under the direction of the Minister of Natural Resources, the OEE is also charged with identifying opportunities 
for new and heightened energy efficiency measures. It is assisted in this work by the National Advisory Council 
on Energy Efficiency, which provides advice and guidance to the OEE. The council comprises energy efficiency 


experts and leaders from all sectors of the economy. 


Informing key decision-makers in government, industry and the environmental and international communities 
about Canada’s energy efficiency efforts and successes is a major task of the OEE. The OEE also reports annually 
on the state of energy efficiency in Canada and communicates up-to-date energy efficiency information through 
its publications and Web site (http://oee.nrcan.gc.ca). It is also responsible for managing Canada’s annual Energy 
Efficiency Conference, energy efficiency technology products and services trade show and the National Energy 


Efficiency Awards ceremony. 


The OEE maintains strong links with NRCan’s research and development programs in the area of energy efficiency. 
Science and technology will provide longer-term solutions to climate change, and the Energy Technology Branch 
of NRCan delivers a number of R&D programs to promote the development and deployment of advanced energy- 
efficient technologies. The OEE works closely with this branch to ensure that Canadians are kept abreast of 
technological developments that can reduce the consumption of fossil fuels or support the transition to less 


carbon-intensive energy sources, including renewable energy. 


The following sections of this report summarize the 18 energy efficiency programs delivered by the OEE. 
As well, sample progress indicators are provided for some programs. Performance monitoring in this field is 
evolving, and the OEE has launched a major initiative to identify progress indicators that can be used to better 


track the impact of its programs on secondary energy use in Canada. 


OEE Supports Climate Change Action Fund 


The OEE is playing a key role in administering the Public Education and Outreach 
component of the federal government's three-year $150-million Climate Change 
Action Fund (CCAF). 


Announced in the February 1998 federal budget, the CCAF is intended to help Canada 
meet its commitments under the Kyoto Protocol. The CCAF supports early action to 
reduce greenhouse gas emissions as well as efforts to increase understanding of 


climate change and the impact, costs and benefits of the Protocol’s implementation. 


The Public Education and Outreach component of the Action Fund supports projects 
that build public awareness and understanding of climate change and promotes 
awareness of the need to change behaviour to reduce greenhouse gas emissions. 
The OEE coordinates outreach activities with Environment Canada and co-chairs 

a multi-departmental committee that is reviewing project proposals and making 


funding recommendations. 


The OEE and the National Climate Change Process 


The OEE contributes to the work of six of the 15 Issue Tables established as part of 
the National Climate Change Process discussed earlier in this report (see Developing 
a Climate Change Strategy). 


Officials of the OEE act as federal co-chairs of three tables: 


e The Buildings Table, which has a mandate to identify measures to reduce carbon 
dioxide emissions in the residential, commercial and institutional sectors of the 
economy. 

e The Industry Table, which is identifying measures to reduce greenhouse gas emissions 
in 25 to 30 subsectors of Canadian industry (the other federal co-chair is Industry 
Canada). 

e The Public Education and Outreach Table, which will develop a strategy to build 
awareness and understanding of climate change and encourage appropriate action 


(also co-chaired by Environment Canada and the Nova Scotia provincial government). 


OEE staff provide secretariat functions for the Buildings and Industry Tables and also 
provide research and analytical support to the work of the Transportation Table, the 
Municipalities Table and the Analysis and Modelling Group. 


Restdenttal tintttattves 


The OEE delivers initiatives that promote energy efficiency in new and existing houses. It supported the develop- 
ment of the Model National Energy Code for Houses, which aims to increase the energy efficiency of new houses 
by specifying minimum energy efficiency requirements, and supports the implementation and adoption of the 
code by authorities having jurisdiction over houses in regions across the country. OEE-funded software facilitates 
the use of the energy code. The OEE also administers the R-2000 HOME Program, which encourages the construc- 
tion and purchase of new, energy-efficient houses at a voluntary standard that exceeds the efficiency level required 
by building codes. The OEE also encourages owners of existing houses to improve the energy efficiency of their 
homes when undertaking renovations or maintenance work and to consider energy efficiency when purchasing 


a home. 


Under the authority of the Energy Efficiency Act, NRCan sets energy performance regulations for certain types of 
residential energy-using equipment. These regulations eliminate the most inefficient energy-using products from 
the market. Major residential appliances and equipment display an energy performance label as part of NRCan’s 
mandatory and voluntary labelling initiatives. These labels, which show the yearly energy consumption ratings 
of appliances and equipment, encourage consumers to purchase and producers to make more energy-efficient 


household appliances. 


Selected Progress Indicators 

Certain OEE initiatives are intended to help reduce energy consumption and energy costs in new residential 
units. Homes built to the R-2000 standard cost about 60 percent less to heat than a conventional new home 
(see Figure 6). R-2000 practices and technologies have increasingly been adopted in mainstream construction, 


and many new houses now incorporate at least some R-2000 principles. 
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Average Energy Consumption of 
New Appliances, 1990 and 1997 
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Canada’s Energy Efficiency Regulations now apply to 
more than 20 residential energy-using products that 
account for 65 percent of overall residential energy 
use. These regulations have significantly improved 
the energy efficiency of new household appliances 
and equipment. In the 1990s, the amount of energy 
used by new clothes washers and dryers has decreased 
by about 20 percent and the energy used by new 
refrigerators, freezers and dishwashers has declined 


by 30 to 40 percent (see Figure 7). 


commerctal and rnstttuttonal 
Intttattves 


In the commercial and institutional sectors, the 

OEE promotes energy efficiency in new and existing 
buildings and encourages the development and 

use of energy-efficient equipment. It supported the 
development of the Model National Energy Code 

for Buildings, which aims to increase the energy 
efficiency of new buildings by specifying minimum 
energy efficiency requirements, and supports the 
implementation and adoption of the code by author- 
ities having jurisdiction over buildings in regions 
across the country. Software co-funded by parties 
including the OEE facilitates the use of the energy 
code. The Federal Buildings Initiative (FBI), Energy 
Innovators and Energy Innovators Plus help federal 
government departments, provincial governments, 
municipalities and the private sector improve energy 
use in their facilities. The OEE also provides financial 
incentives to incorporate energy-efficient technologies 
and practices in designs for new commercial, institu- 
tional and multi-unit residential buildings under its 
Commercial Building Incentive Program. Energy 
performance regulations for equipment such as lamps 
and motors are established by the OEE under the 
authority of NRCan’s Energy Efficiency Act. 


Selected Progress Indicators 

The Commercial Building Incentive Program has 
received 147 applications for funding to help offset 
the additional cost of designing more energy-efficient 
commercial buildings. NRCan has already committed 
$4.5 million in incentives for these projects. Eight 


projects were supported in the start-up year of this 
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three-year program. Some buildings under these projects will consume 50 percent less energy than if they 


were constructed to the Mode! National Energy Code for Buildings. 


There are 491 commercial, institutional and municipal participants registered as Energy Innovators, representing 
100 million square metres of floor space and energy bills of $1.6 billion. Of these, 42 percent have implemented 
energy-saving measures as a result of their association with the program. In total, more than 183 projects are 


underway (see Figure 8). 


Regulations to establish minimum energy performance requirements for fluorescent lamps and incandescent 
reflector lamps have had a significant impact on energy use, as illustrated in Figure 9. The OEE estimates 

that lighting regulations will result in net energy savings of 10 petajoules and a net reduction in carbon dioxide 
emissions of 5.3 megatonnes in the year 2000 — equivalent to the annual carbon dioxide emissions of more 


than one million cars. 


Industrtal intttattves 


The OEE promotes energy efficiency in the industrial sector by encouraging industrial companies to adopt volun- 
tary energy efficiency targets and by helping companies eliminate obstacles to achieving these targets. Minimum 


energy performance standards for certain industrial motors are established by the OEE under NRCan’s Energy 


Efficiency Act. 


Selected Progress Indicators 
Two hundred and forty-nine industrial companies, representing about 75 percent of industrial energy use, have 


been recruited as Industrial Energy Innovators. More than 198 participants have prepared action plans that 


explain how they will achieve their energy efficiency targets (see Figure 10). 
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The Industrial Energy Innovators initiative includes the 
Canadian Industry Program for Energy Conservation 
(CIPEC), which helps industrial task forces set and achieve 
targets for improving energy intensity in their respective 
sectors. During the past year, CIPEC grew to 21 task forces 
and a network of 30 trade associations, representing more 
than 3000 companies. CIPEC members have effectively 
achieved their target of improving energy intensity by one 
percent per year from the 1990 base year, during a period in 
which average annual economic growth was 2.3 percent. 
Carbon dioxide emissions have essentially been stabilized 
at 1990 levels.’ 


NRCan estimates that amendments made to the Energy 
Efficiency Regulations in 1997 to increase the minimum effi- 
ciency level for certain motors (see Figure 11) will result in 
annual energy savings of 16 petajoules by 2010. The 
estimated reduction in carbon dioxide emissions from 
these savings is more than two megatonnes. More than 
half of the projected energy savings are expected to come 


from the industrial sector. 


Transportatton iIntttattves 


The OEE promotes the production and purchase of more 
energy-efficient vehicles and more energy-efficient use and 
maintenance of these vehicles. Motor vehicle manufactur- 
ers are encouraged to produce cars that meet voluntary 
average fuel consumption targets for new automobiles sold 
in Canada. Motorists are encouraged to purchase more 
fuel-efficient vehicles through vehicle labelling and use 
them more efficiently through driver education and main- 


tenance programs established and supported by the OEE. 


The OEE also has programs to increase energy efficiency 
and the use of alternative transportation fuels in public 
sector and private sector fleets. Information, workshops and 
technical demonstrations on energy-efficient practices are 
provided for both government and private sector fleet 


managers. 


7 &xcludes associated electricity-related end-use emissions and upstream 
activities such as oil and gas, coal, stone quarries, etc. 
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Sales-weighted Average Fuel Consumption Ratings for New Cars 
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Selected Progress Indicators 

The sales-weighted average fuel 
consumption rating (FCR) for new 
cars sold in Canada improved 

by about two and a half percent 
from 1990 to 1997 (see Figure 12). 
The FCR for new light trucks also 
improved, but at a lower rate. Due 
to a shift in consumer demand from 
cars to light trucks, the weighted 
average for all new vehicles actual- 


ly increased from 1990 to 1997. 


The inaugural EnerGuide for 
Vehicles Awards were presented 
at the Canadian International Auto 


Show inToronto in February 1999. 


Awards were presented for the most fuel-efficient small, compact, mid-sized and full-sized passenger cars, as well 


as station wagons, vans, pickup trucks and special-purpose vehicles. Seven automobile manufacturers 


received awards in 1999. 


More than 400 fleets representing about 85 000 vehicles have registered with the FleetSmart Program. 


In December 1998, FleetSmart launched SmartDriver for Heavy Vehicles, a multimedia driver education package 


aimed at professional drivers who operate heavy commercial vehicles. In its first three months of operation, 


SmartDriver for Heavy Vehicles provided training to 24 000 


drivers. 


other oc€e€ iIntttattves 


The OEE manages two programs that cut across all 


energy-using sectors of the economy: 


e The Public Information Program increases 
Canadians’ awareness of the environmental impact 
of energy use and encourages consumers to adopt 
energy-efficient practices and switch to alternative 
forms of energy. The Public Information Program 
produces and markets numerous publications and 
provides promotional products and marketing support, 


including exhibits, for all OEE initiatives. 


e The National Energy Use Database (NEUD) initiative 


supports the development of Canadian energy end-use 
data, knowledge and analytical capabilities. The NEUD 
also supports the collection of data on energy consump- 
tion at the end-use level, the characteristics of energy- 
using equipment and buildings, the behaviour of 
Canadian consumers toward energy use, and the 


adoption of energy-efficient technologies. 
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Selected Progress Indicators 

Since 1995, the OEE’s seven public service announcements have been viewed 304 million times. In 1998, 

we distributed about 2 million copies of more than 300 energy efficiency and alternative energy publications to 
individuals and program partners, and we have recently produced and distributed 130,000 copies of the 1999 


Energy and the Environment Calendar. 


Through its survey work, the NEUD has identified a number of trends in energy use and related activities that 
have enabled the OEE to better focus its programs. For example, significant growth has been noted in home- 
owner repair and renovation activities, which provide opportunities to promote energy efficiency upgrades to 


homeowners renovating existing homes. 
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Federal Government 


Leadership 


The federal government is Canada’s largest single enterprise, when measured in operational terms.8 In 1995, 
in recognition of its leadership role, the Government registered an action plan with the Climate Change Voluntary 
Challenge and Registry (now VCR Inc.), an organization with a mandate to encourage all sectors of the economy 
to voluntarily limit or reduce greenhouse gas emissions. The action plan states the Government's commitment 
to reduce greenhouse gas emissions from federal operations by at least 20 percent from 1990 levels by the year 
2005. Significant progress has been made toward meeting this target. Emissions from federal operations are 


estimated to have declined by 16 percent (or 0.4 million tonnes of carbon dioxide equivalent) from 1990 to 1997. 


The federal action plan is built around a number of initiatives, two of which — FBI and FleetWise — are delivered 
by the OEE. 


As discussed in the previous section of this report, the FBI is a voluntary program (developed and implemented 
by NRCan) to help federal departments and agencies improve the energy efficiency of their facilities. In 1997/1998, 
government departments increased their spending under the FBI by $29 million, bringing expenditure commitments 
since the program began to $154 million. These investments are expected to yield energy savings of $22 million 


a year. 


FleetWise is a government-wide initiative that helps departments reduce the operating costs and environmental 
impact of their vehicle fleets through greater energy efficiency and the use of alternative transportation fuels. 
The program is managed through an Interdepartmental Task Force comprising NRCan, Treasury Board, Environment 
Canada and Public Works and Government Services Canada. Between 1995/1996 and 1997/1998, there was 


a 12 percent reduction in the kilometres travelled by the federal fleet. 
Other federal programs contributing to the reduction in greenhouse gas emissions include: 


e NRCan’s Federal Industrial Boiler Program (FIBP), which was established in 1991 to ensure that environ- 
mentally responsible, energy-efficient technologies are considered when departments replace or modify 
heating plants. 

e NRCan’‘s Renewable Energy Deployment Initiative (REDI), a program introduced by NRCan in April 1998 
to encourage the use of renewable energy systems for space and water heating. REDI includes a financial 


incentive for renewable energy projects in federal facilities. 
e The Green Power Procurement initiative, under which NRCan and Environment Canada have committed 


to purchase 15 to 20 percent of their electrical energy needs in the form of green power by the year 2010. 


The federal government's efforts to reduce greenhouse gas emissions from its own operations have attracted 
the interest of other governments in Canada and abroad. For example, the FBI is now being replicated by some 
provinces and municipalities. As well, the OEE administers $1.6 million identified in the February 1999 federal 


budget for energy efficiency programs to be implemented by the Federation of Canadian Municipalities. 


Based on the progress achieved to date and the new emission reduction targets contained in the Kyoto Protocol, 


the Government is reviewing its strategy to determine if more reductions in federal emissions are required. 


8 In 1997, federal buildings and motor vehicles produced about 2.1 million tonnes of carbon dioxide emissions. 
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Future opportunttles and 


challenges 


The OEE initiatives discussed earlier in this report are targeted at sectors and activities where they are likely 
to have the greatest impact. However, achieving Canada’s Kyoto commitment will require new and expanded 


initiatives that respond to energy efficiency opportunities throughout society. 


As Canada’s national energy efficiency leader, the OEE will continue to search for these opportunities. It will expand 
its partnerships with provincial, territorial and municipal governments, utilities, industry and professional associa- 
tions, environmental groups and the Canadian public. The OEE will also work with other federal departments and 


agencies to continue to reduce greenhouse gas emissions from federal operations. 


The road ahead will be challenging. Most provincial and territorial governments and utilities have cut back on their 
activities in the areas of energy efficiency and alternative transportation fuels. In addition, Canada’s relatively low 
energy prices (which are expected to remain so for the next 10 to 15 years) make energy efficiency improvements 
less urgent for energy users. Forecast growth in Canada’s population and gross domestic product also point to 


increased energy consumption in the future. 


The following sections of this report discuss some of the key considerations, challenges and opportunities for energ) 


efficiency improvements in the residential, commercial, industrial and transportation sectors of the economy. 


Restdenttal sector 


Space heating accounts for 60 percent of residential energy use and is the area where the largest energy efficiency 
gains can be made in the residential sector. By the year 2010, energy-efficient houses built after 1995 will represent 
only 21 percent of the housing stock, so improving the energy efficiency of existing housing will help reduce the 


country’s overall emissions. 


The relatively short lifespan of energy-using equipment (less than 20 years) offers another avenue to further increast 
energy efficiency in the residential sector. By 2010, much of the existing equipment will have been replaced with 
new, more energy-efficient appliances developed as a result of energy performance regulations and initiatives durin: 
the 1990s. 


commerctal sector 


Commercial buildings have a lifespan of 25 to 60 years, and space heating currently represents about 55 percent 
of the energy use in this sector. Reducing the space heating requirements of the existing building stock is the area 


where the most gains in energy efficiency can be realized. 


Energy efficiency improvements are also possible in the areas of auxiliary motors, auxiliary equipment, and lighting. 


which account for more than 30 percent of commercial energy use. 
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Industrtal sector 


In the industrial sector, large and intensive energy users typically invest in energy reduction projects with short 
payback periods. Since some equipment lasts 35 years or more (e.g., boilers, blast and electric arc furnaces), 


new technologies are not quickly incorporated into the stock. 


Energy efficiency improvements will be more easily achieved in common products and processes, such as 
motors and motor systems. This suggests that efforts should focus on industries that use similar technologies 


(e.g., mechanical drives and process steam), such as general manufacturing. 


Continued switching from fossil fuels to carbon-neutral biomass energy sources (such as wood and pulp waste) 


also represents an opportunity to further reduce emissions from the industrial sector. 


Transportatton sector 


Passenger transportation accounts for two-thirds of all transportation in Canada, and more than 80 percent of 
passenger energy use comes from road transport. Two basic options exist for improving fuel efficiency in road 
transport by 2010: 


e Manufacturing more fuel-efficient vehicles and improving the efficiency of gasoline-powered vehicles 
(where energy use and stock turnover are relatively high). 
e Encouraging consumers to purchase more fuel-efficient vehicles and to adopt more efficient driving 


and maintenance practices. 


Methods to encourage passengers to shift to more energy-efficient modes of transportation (e.g., from personal 


vehicles to mass transit) can be investigated further. Similar feasible shifts for freight can also be examined. 


Greenhouse gas emissions can also be reduced in the transportation sector by switching to fuels that contain 


less carbon. 
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AppendLx : 
the oce’s energy efftctency programs 


The Model National Energy Codes for Buildings and Houses aim to increase the energy efficiency of 
new buildings and houses by specifying minimum requirements for energy use. The program supports the 
implementation and adoption of the code by relevant authorities having jurisdiction over buildings and houses 


in regions across Canada. 


The R-2000 HOME Program encourages the construction and purchase of new, energy-efficient houses. Home 
builders volunteer to build to the R-2000 standard, which exceeds the energy efficiency level required by building 


codes and other regulations. 


Reno$ense encourages owners of existing houses to improve the energy efficiency of their homes when 


undertaking renovations or maintenance work. 


EnerGuide for Houses is a national energy performance evaluation and labelling program that encourages 
homeowners to improve the energy performance of their houses. The program provides homeowners with the 
facts they need to make informed decisions about energy efficiency, whether they are making improvements to 


their existing home or buying a new home. 


Under the authority of the Energy Efficiency Act, NRCan sets Energy Performance Regulations for certain types of 


energy-using equipment. Regulations eliminate the most inefficient energy-using products from the market. 


Regulations under the Energy Efficiency Act require that major household appliances display an EnerGuide label, 
which shows the yearly energy consumption rating of the appliance and positions it on a scale of the most and least 


comparable models available in a given year. 


The EnerGuide Heating, Ventilating and Air Conditioning (HVAC) Energy Efficiency Rating System 
provides consumers with all the information needed to purchase energy-efficient home heating and air conditioning 


products and provides contractors with the tools they need to increase sales of energy-efficient HVAC equipment. 


The Commercial Building Incentive Program provides financial incentives to incorporate energy-efficient 


technologies and practices into designs for new commercial, institutional and multi-unit residential buildings. 


The Energy Innovators and Energy Innovators Plus initiatives encourage commercial/institutional establishments 
and municipalities to voluntarily invest in energy-efficient equipment and practices to reduce the operating costs of 


their facilities. Financial incentives may be available for retrofit pilot projects that can be replicated in other facilities. 


Through the Federal Buildings Initiative, NRCan helps other federal government departments improve 


the energy efficiency of their existing buildings and heating equipment. 
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The Industrial Energy Efficiency Initiative is a voluntary government-industry alliance that helps Canadian 
industry identify energy efficiency potential, establish energy efficiency targets, implement and manage programs, 
report on progress and celebrate accomplishments. 


The Motor Vehicle Fuel Efficiency Program encourages automobile manufacturers to produce vehicles that meet 


voluntary average fuel consumption targets for new cars, vans and light-duty trucks. 


Auto$mart is an information-based program that encourages motorists to buy, drive and maintain their vehicles 


in ways that reduce fuel consumption, save money and benefit the environment. 


EnerGuide for Vehicles is a voluntary initiative under which vehicle manufacturers attach an EnerGuide label to 
all new cars, vans and light-duty trucks sold in Canada. The label indicates the vehicle’s fuel consumption rating 
and estimated annual fuel costs and can be used by consumers to select the most fuel-efficient vehicle that meets 
their needs. 


FleetSmart provides private-sector fleet managers with information, workshops, technical demonstrations and 


training programs on fuel-efficient practices for fleet vehicles. 


FleetWise provides federal fleet managers with the information and tools needed to improve the operational 
efficiency of fleets, reduce greenhouse gas emissions from fleet operations, and accelerate the use of alternative 


transportation fuels. 


The Public Information Program increases Canadians’ awareness of the environmental impact of energy use and 
encourages consumers to adopt energy-efficient practices and switch to alternative forms of energy. The program 
produces and markets numerous publications and provides promotional products and marketing support, including 


exhibits, for all OEE initiatives. 


The National Energy Use Database (NEUD) initiative supports the development of Canadian energy end-use data, 
knowledge and analytical capabilities. The NEUD also supports the collection of data on energy consumption at the 
end-use level, the characteristics of energy-using equipment and buildings, the behaviour of Canadian consumers 


toward energy use, and the adoption of energy-efficient technologies. 
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message from the 


minister 


| am pleased to present the third report on the state of energy efficiency 
in Canada. 


Energy efficiency saves money, makes businesses more competitive 
and productive, conserves precious natural resources, and fosters new 
lines of business, new export products and services, and new jobs. 


Continued progress in improving energy efficiency is also an important 
part of Canada’s effort to reduce greenhouse gas emissions that 
contribute to climate change. By using energy more wisely, Canadians 
have achieved a six percent energy-efficiency improvement since 1990, 
resulting in five percent fewer emissions. 


In a huge, northern country like Canada, with energy-intensive industries, 
a growing population and a robust economy, making more progress 
won't be easy. But energy efficiency improvements are possible — and 
necessary — in all walks of life. 


The initiatives delivered by Natural Resources Canada are instrumental 

in encouraging Canadians to be more energy efficient at home, at work 

and on the road. These programs’ successes are due to joint efforts by 
public and private sector organizations and by individual Canadians. 


We have achieved much, but the greatest challenges lie ahead. Through 
the Office of Energy Efficiency, Natural Resources Canada will continue 
to provide leadership and support to help meet the energy demands of 
today, while building a higher quality of life for ourselves and our children. 


Ralph Goodale 
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Executive Summary 


executive summary 


The Office of Energy Efficiency (OEE) is Canada’s foremost centre for 
energy efficiency — both for key programs that promote energy ef fi- 
ciency in the major energy-using sectors of the economy and for the 
collection and analysis of energy efficiency data and trends. The OEE 
provides access to resources on all aspects of its clients’ information 
requirements. Clients range from individual consumers to school boards 
and large corporations. 


At the core of the OEE’s analytical capacity is its annual review of 
trends in energy use and related greenhouse gas emissions in Canada 
since 1990, the results of which are published in the technical report 
Energy Efficiency Trends in Canada. A key component of this report is 
the OEE Energy Efficiency Index — the only one of its kind in Canada — 
that depicts changes in the efficiency with which Canadians use 
energy to heat and cool their homes and workplaces and to operate 
their appliances, vehicles and factories. This year, the OEE Index shows 
a sizable six percent improvement in energy efficiency since 1990. 


Contributing to this improvement are the OEE’s 17 non-R&D energy 
efficiency programs aimed at moving the market toward improved energy 
efficiency. These programs emphasize partnerships and economic 
investments and, taken together, target all energy consumers. Their 
objective is to overcome the market barriers of inadequate information 
and knowledge, institutional deterrents in energy end-use markets and 
financial and economic constraints on energy users. 


OEE initiatives are having an impact. Although both energy use and 
greenhouse gas emissions increased in Canada between 1990 and 
1998, the increase would have been much greater if not for improvements 
in energy efficiency. As a result of this progress, Canadians are saving 
about $5 billion per year in energy costs, and greenhouse gas emissions 
are five percent below what they would otherwise have been. Examples 
of energy efficiency success stories and links to OEE programs are 
provided throughout this document. 


In addition to delivering energy efficiency programs, the OEE undertakes 
numerous other activities. In May 1999, OEE officials organized the 
inaugural edition of Canada’s Energy Efficiency Conference, which 
brought together more than 500 delegates from industry, business, 
Canadian and foreign governments, environmental groups and other 
non-governmental organizations. Concurrent with the two-day conference, 
the OEE hosted Canada’s Energy Efficiency Trade Show to give businesses 
and others an opportunity to showcase innovative products, services 
and programs. It also sponsored Canada’s Energy Efficiency Awards, 
which were presented to 15 winners in categories for energy-using 
equipment, buildings, industrial process improvements, comprehensive 
industry strategies, transportation technologies and systems, outreach 
and a student competition. 


Canada is moving steadily forward in developing a national implementation 
strategy to meet its target for reducing greenhouse gas emissions 
under the Kyoto Protocol. The OEE continues to lay the groundwork for 
an increased emphasis on energy efficiency, which is expected to be a 
fundamental element of this strategy. 


As a dynamic, flexible and proactive organization, the OEE will continue 
to evolve in response to the climate change challenge and to new energy 
efficiency opportunities throughout society. Partnerships with others — 
in government and the institutional sector, the private sector, the environ- 
mental community and the Canadian public — will be an increasingly 
important characteristic of the OEE as it pursues its vision of “Leading 
Canadians to Energy Efficiency at Home, at Work and on the Road.” 
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Figure 1 
The OEE Energy Efficiency Index 
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The State of Energy Efficiency in Canada 


the state of 


energy efficiency 


in Canada 


The OEE was established as part of Natural Resources Canada (NRCan) 
in 1998 with a mandate to renew, strengthen and expand Canada’s 
commitment to energy efficiency and to address the challenges of climate 
change. This builds on work the department has undertaken over the 
past three decades to promote energy conservation, energy efficiency 
and alternative sources of energy as a means of protecting the environment 
and strengthening Canada’s economic competitiveness. 


Since its inception, the OEE has become Canada’s foremost centre for 
the collection and analysis of energy efficiency data, the analysis of trends 
in energy use and for the development of key programs that promote 
energy efficiency in the major energy-using sectors of the economy. 


At the core of the OEE’s analytical capacity is its annual review of trends in 
energy use and related greenhouse gas emissions in Canada since 1990, 
the results of which are published in the technical report Energy Efficiency 
Trends in Canada. Changes in energy efficiency cannot be measured 
directly at the sectoral or economy-wide level. To track changes in energy 
efficiency, the OEE developed the OEE Energy Efficiency Index, the only 
one of its kind in Canada. 


The OEE Index depicts annual changes in energy efficiency in the Canadian 
economy and provides a much better estimation of these changes than 
the indicator previously used — the ratio of gross domestic product to 
energy use, commonly referred to as energy intensity. This is because 
energy intensity is influenced by changes in economic activity, structure 
and weather, as well as energy efficiency. Nevertheless, it is important 
to note that the OEE Index is still only an estimate of changes in energy 
efficiency in the economy. That is, even after accounting for the three 
other principal factors influencing energy intensity, the resulting estimate of 
energy efficiency retains some residual non-efficiency factors. For example, 
the estimate of industry energy efficiency or passenger transportation 
efficiency will reflect changes in sub-sector mixes of products or in the 
products themselves. 


Even with the many barriers to improved energy efficiency in Canada, the 
OEE Energy Efficiency Index shows that strong, measurable progress has 
been made due, in part, to the programs of the OEE. For the period from 
1990 to 1998, the OEE Index shows an increase in value, which indicates 
an improvement in energy efficiency of six percent (Figure 1). As a 
result of this improvement, Canadians are saving about $5 billion per 
year in energy costs, and energy-related greenhouse gas emissions are 
five percent below what they would otherwise have been. 


1 For more information on the OEE Energy Efficiency Index, see Energy Efficiency Trends in Canada, copies of 
which are available by writing to Energy Publications, c/o DLS, Ottawa ON K1A OSQ, faxing (819) 779-2833 
or visiting the OEE Web site at http://oee.nrcan.gc.ca/dpa/analysis_e/trends.cfm. 


Each of the five end-use sectors in the Canadian economy (industrial, 
residential, commercial, transportation and agricultural) contributed 
to this improvement in energy efficiency. Following are some highlights 
from the latest Trends report: 


¢ A 12.5-percent improvement in residential energy efficiency, 
combined with the particularly warm winter of 1998, reduced 
residential energy use to 2.4 percent below 1990 levels. This 
improvement occurred despite the fact that there are more 
houses and they are getting bigger. 


e Energy efficiency improved by 2.1 percent in the commercial/ 
institutional sector. The improvement would have been greater 
if not for a significant slowdown in the construction of new 
commercial buildings, which tend to be more energy efficient 
than older buildings. 


The industrial sector, the largest consumer of energy in Canada, 
experienced a significant improvement of 5.3 percent in energy 
efficiency between 1990 and 1998. 


The passenger transportation sector experienced an energy 
efficiency improvement of only 0.6 percent between 1990 and 
1998, in large part due to Canadians’ growing preference for 
minivans and sport-utility vehicles. 


¢ Growth in international trade and deregulation have led to increased 
truck freight activity and energy use. Nevertheless, the freight 
transportation sector achieved a remarkable 14.6-percent 
improvement in energy efficiency over the review period. 


Additional information on Canadian energy use and OEE programs is 
presented in the following sections of this report, which discuss the 
relationship between energy use and greenhouse gas emissions, actions 
currently being taken and some of the results achieved, and energy 
efficiency opportunities and challenges for the future. Throughout the 
document, readers can find OEE access points, including Web site 
addresses, for programs, selected success stories and articles that 
demonstrate the environmental, economic and social benefits of 
energy efficiency. 
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Figure 2 
Canada’s Emissions Projection 
and Kyoto Target 
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Addressing the Challenge of Climate Change 


addressing 


the challenge of climate change 


Climate change, caused by a buildup of greenhouse gases in the 
atmosphere, is one of the most complex and difficult environmental 
challenges that the world has ever faced. In Canada, climate change 
could lead to more frequent and severe flooding in low-lying areas, 
extended dry seasons, severe winter and summer storms, landslides, 
the collapse of road and rail systems, and more. 


Most human-generated greenhouse gas emissions are produced through 
the combustion of fossil fuels. Although Canada accounts for only about 
two percent of the world’s greenhouse gas emissions, it needs to 

be part of the solution. In December 1997, Canada joined 160 other 
nations in negotiating the Kyoto Protocol, which sets out specific emission 
reduction targets for the world’s 38 industrialized nations. Canada’s 
target is to reduce emissions by six percent below 1990 levels by the 
period between 2008 and 2012. Due to forecast growth in Canada’s 
economy and population, achieving the Kyoto target will actually 
require at least a 26 percent reduction in emissions from a “busi- 
ness as usual” scenario for the target period (Figure 2).? 


To examine the costs, impact and benefits of implementing the Protocol 
and the implementation options open to Canada, the federal, provincial 
and territorial governments established Canada’s National Climate 
Change Process in 1998. An integral part of the process was the work 
of 450 experts drawn from government, business, academia and non- 
governmental groups, who participated in 15 Issue Tables and one Working 
Group to identify and assess options for addressing climate change. 


The Issue Tables completed their work in early 2000 and have submitted 
options papers to governments.’ This work will form the basis for a 
national implementation strategy being developed under the leadership 
of Canada’s Energy and Environment Ministers. 


Improved energy efficiency will continue to play a fundamental role in 
Canada’s response to climate change. Using energy more efficiently will 
help to reduce greenhouse gas emissions and encourage the develop- 
ment of innovative technologies and processes that will lead to new 
economic opportunities for Canada. 


2 Canada's Emissions Outlook: An Update, National Climate Change Process, Analysis and Modelling Group 
(December 1999). 

3 More information on the work of the Issue Tables is available by visiting Canada’s National Climate Change 
Process Web site at http://nccp.ca. 


energy use, 


energy efficiency 


and greenhouse gas emissions 


Canada, like other industrialized countries around the world, is heavily 
dependent on fossil fuels to meet its energy needs. These fuels, when 
burned, release emissions of carbon dioxide, nitrous oxide and methane, 
all of which are greenhouse gases. In general, the more energy Canadians 
use, the more greenhouse gas emissions we produce and the greater 
the impact on global climate change. 


Several factors affect how much energy is used in the Canadian economy. 
These include the level of economic activity in a sector (e.g., production 
by industry, or floor space in the residential or commercial sector); struc- 
ture (the mix of activities that consume energy in a sector); and how 
efficiently energy is used in each sector. By promoting improved energy 
efficiency, the OEE’s programs are helping Canada reduce its output 
of greenhouse gas emissions. 


Between 1990 and 1998, the amount of energy used by Canadians 
to heat and cool their homes and workplaces and to operate their 
appliances, vehicles and facilities, including the energy used to 
generate electricity, increased by about 9 percent. Greenhouse 
gas emissions associated with this energy use increased by about 
10 percent. Overall, energy consumption for these purposes — known 
as secondary energy use — accounted for about 66 percent of all 
greenhouse gas emissions in Canada in 1998. 
Figure 3 


il Impact of Efficiency Improvements 
Impact of Energy Efficiency Improvements SHEN Shag tere 


In addition to saving Canadians about $5 billion per year in energy costs, 


the six percent improvement in energy efficiency noted in the previous g 
chapter reduced greenhouse gas emissions by about 25 megatonnes i. 
of carbon dioxide equivalent. Without this efficiency improvement, 3 
energy use would have increased by 15.3 percent during this period, 8 


instead of the reported 9.2 percent (Figure 3). 


Energy Use Without Sim 
Efficiency Improvement 


Energy Use With iia 
Efficiency Improvement 


7 


Energy Use, Energy Efficiency and Greenhouse Gas Emissions 


Figure 4 
Energy Use by Sector, 1998 (petajoules) 
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Figure 5 
Greenhouse Gas Emissions by Sector, 
1998 (megatonnes) 
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Impact of Other Factors Affecting Energy Use 


Canada’s increased energy use between 1990 and 1998 was primarily 
due to growth in economic activity in each end-use sector. For example, 
activity in the industrial sector increased by 16.5 percent during this 
period. In the residential sector, the number of households and the 
total floor space of households increased by 16.2 percent. Likewise, 
the amount of commercial floor space in Canada grew by 13.8 percent 
over the 1990 to 1998 period. In the transportation sector, there was 
an 11.9-percent increase in passenger-kilometres and a 24.2-percent 
increase in freight tonne-kilometres. 


Changes in structure — the mix of activities that consume energy — 
also contributed to increased energy use between 1990 and 1998. 
Among the notable trends were shifts in activity toward more energy- 
intensive industries and the modal shift in freight transportation 
toward trucks. 


The industrial sector accounted for 39.5 percent of total secondary 
energy use in Canada in 1998 (Figure 4) and 34.4 percent of secondary 
energy-related greenhouse gas emissions (Figure 5).* The second largest 
energy-using sector — transportation — accounted for 28.5 percent 

of energy use in 1998, but 34.8 percent of greenhouse gas emissions, 
more than any other sector. This is because the transportation sector’s 
fuel mix — predominantly gasoline and diesel fuel — is more limited than 
in other sectors that make greater use of lower emission fuels such as 
natural gas and electricity. Similarly, the agricultural sector produces 
more greenhouse gas emissions than would be suggested by its share 
of energy use. 


4 There are other sources of greenhouse gas emissions than secondary energy use (e.g., fugitive emissions, 
non-energy industrial process emissions). For information about these, please refer to Environment Canada’s 
publication, Canada’s Greenhouse Gas Inventory: 1997 Emissions and Removals with Trends. 
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moving the market toward 


higher efficiency: 


current actions and results 


The OEE Approach 


The OEE manages 17 non-R&D energy efficiency programs aimed at moving 
the market toward improved energy efficiency. Guided by the OEE’s 
vision statement of “Leading Canadians to Energy Efficiency at Home, at 
Work and on the Road,” these programs target all energy consumers 
and emphasize partnerships and economic investments. Their objective 
is to overcome the market barriers of inadequate information and knowl- 
edge, institutional deterrents in the energy end-use market and financial 
and economic constraints on energy users. The OEE uses the following 
five basic policy instruments to achieve these goals: 


leadership by the Government of Canada in reducing emissions 
from its own energy use; 


¢ information programs to alert energy users to the benefits of 
energy efficiency and to increase awareness, acceptance and 
use of energy-efficient technologies and practices; 


voluntary programs that support actions by energy users to 
improve their energy efficiency; 


¢ direct financial incentives to encourage investment in energy- 
efficient buildings and building retrofits to stimulate more rapid 
deployment of energy-efficient technologies and practices; and 


regulations that set minimum performance standards to eliminate 
less energy-efficient products from the market. 


The OEE’s responsibilities include collecting and analysing data on 
energy end-use and developing new measures to increase the impact 
and reach of NRCan’s support for energy efficiency improvement. It is 
assisted by a National Advisory Council on Energy Efficiency, composed 
of energy efficiency experts and leaders from all sectors of the economy. 


Informing key decision-makers in government, industry and the environ- 
mental and international communities about Canada’s energy efficiency 
efforts and successes is another of the OEE’s major tasks. Reporting 
on the state of energy efficiency in Canada is one element of this work. 
The OEE publishes other documents on energy efficiency and commu- 
nicates information to Canadians and others through a comprehensive 
Web site (http://oee.nrcan.gc.ca) that provides details on OEE programs 
and practical, up-to-date information and tips for all energy users. 


The OEE is also responsible for organizing Canada’s Energy Efficiency 
Conference, which brings together energy efficiency experts, advocates 
and stakeholders from across Canada and around the world to share 
information and expertise. The inaugural conference was held in Ottawa 
in May 1999, with the theme “Leading Canadians to Energy Efficiency.” 


5 The OEE also manages two alternative transportation fuels programs, which encourage the transition to less 
carbon-intensive energy sources in the transportation sector. 
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Moving the Market Toward Higher Efficiency 


More than 500 delegates attended, including representatives from 
industry, business, Canadian and foreign governments, environmental 
groups and other non-governmental organizations. 


Concurrent with the conference, the OEE hosts Canada’s Energy Efficiency 
Trade Show to give businesses and others an opportunity to showcase 
innovative products, services and programs. More than 60 exhibitors 
participated in the 1999 trade show, including associations, energy ser- 
vice companies, government departments, utilities, manufacturers and 
consulting engineers. 


A highlight of the conference is the presentation of Canada’s Energy 
Efficiency Awards, which are administered by the OEE to encourage and 
honour Canadian innovation and achievements in energy efficiency. 
Drawing on more than 150 nominations, 15 awards were presented in 
1999 in categories for energy-using equipment, building projects, industry, 
transportation, outreach and a student competition. 


The OEE maintains strong links with NRCan’s R&D programs for advanced 
energy-efficient technologies. The OEE works closely with NRCan’s Energy 
Technology Branch to ensure that Canadians are kept abreast of technology 
developments that can reduce the consumption of fossil fuels or enable 
the transition to less greenhouse-gas-intensive energy sources, including 
renewable energy. 


Since energy efficiency improvements are fundamental to meeting 
Canada’s climate change targets, the OEE has played a leading role 
in the elaboration of Canada’s climate change national implementation 
strategy. In 1999, OEE officials were heavily involved in the work of 
five of the 15 Issue Tables (Buildings, Industry, Municipalities, Public 
Education and Outreach, and Transportation) established under the 
national climate change process. OEE officials also participate in the 
Analysis and Modelling Group of the National Air Issues Co-ordinating 
Committee, which co-ordinates the analytical and modelling work for 
a “roll-up” analysis of the combined impact, costs and benefits of 
options identified by the Issue Tables. 


The OEE also plays a key role in administering the Public Education and 
Outreach (PEO) component of the federal government’s Climate Change 
Action Fund (CCAF). PEO projects build public awareness and under- 
standing of climate change and encourage Canadians to take action 

to reduce greenhouse gas emissions and adapt to climate change. 
OEE staff review and recommend project proposals to the Climate 
Change Secretariat, which manages the CCAF. 


The following sections of this report review energy efficiency progress 
in the four major energy end-use sectors. The OEE’s strategy for each 
sector is discussed, along with some opportunities for further energy 
efficiency improvements. Sample progress indicators are provided for 
several OEE programs. The final section of this chapter looks at two 
OEE programs that cut across all energy-using sectors of the economy. 


Residential Energy Efficiency 


The residential sector accounted for 16.8 percent of total secondary 
energy use in Canada in 1998 and 15.3 percent of total greenhouse 
gas emissions. 


Energy efficiency improvements in heating equipment and in the 
thermal characteristics of houses, along with a relatively warm winter 
in 1998, produced a 2.4 percent decline in residential energy use 
between 1990 and 1998, despite significant growth in activity (more 
houses and increased floor area). Without these energy efficiency 
improvements, residential energy use would have increased by 

10.1 percent over this period. 


“REEPing” the benefits of energy 


efficiency through community 


involvement: in Kitchener-Waterloo, 
Greenhouse gas emissions from the residential sector declined by 


0.8 percent between 1990 and 1998. This is less than the rate of decline 3500 homes will have the 
in residential energy use because of a shift toward more greenhouse- 
gas-intensive fuels to generate the electricity consumed in the sector. opportunity to be evaluated under 


It is usually more economical to make energy efficiency improvements oe Ee Ou Om Hover: oer: 


during residential construction than after a home is built, and many 
energy-efficient housing designs are available. However, by the year 
2010, energy-efficient houses built after 1995 will represent only 
about 20 percent of Canadian housing, so improvements are needed 
to the existing stock of houses. 


Visit http://oee.nrcan.gc.ca/ 


see/SuCccess. 


More than 80 percent of residential energy is used for space and water 
heating, and there is significant potential for continued energy efficiency 
gains in this area. The relatively short life (less than 20 years) and 
regular replacement of residential energy-using equipment makes 

it an important area for program support. 


With these opportunities in mind, the OEE’s approach in the residential 
sector is to 


e use regulations and information programs to gradually exclude 
from the market the least efficient equipment and to influence 
consumers to select — and manufacturers to produce — energy- 
efficient products that outperform the minimum standards; 


* improve the energy performance of new and existing housing by 
supporting energy codes and the construction of benchmark energy- 
efficient housing, demonstrating to home buyers the economic and 
environmental benefits of energy-efficient housing and renovation, 
and increasing builders’ knowledge of energy-efficient housing 
technologies and practices; and 


¢ make improved energy efficiency more recognizable by providing 
an objective and inexpensive means of measuring the energy 
efficiency of a house. 
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Figure 6 

Distribution of Refrigerator Sales 
According to Energy Consumption, 
1990 and 1998 
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Average Annual Heating Costs for 
Houses Built to Different Standards 
(dollars per year) 
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Selected Progress Indicators 


e¢ Canada’s Energy Efficiency Regulations, administered by the OEE, 


now apply to more than 20 residential energy-using products that 
collectively account for 73 percent of residential energy use. The 
Regulations, along with the EnerGuide Program, have improved the 
energy efficiency of new household appliances and equipment on 
the market. For example, by 1998 the energy use curve for new 
refrigerator sales had shifted completely into — and beyond — the 
highly efficient range for sales in 1990 (Figure 6). Between 1990 
and 1998, the sales-weighted average unit energy consumption of 
new refrigerators improved by approximately 38 percent. As well, 
31 percent of refrigerators and 35 percent of dishwashers and 
clothes washers manufactured in 1998 had unit energy consumption 
ratings that were at least 10 percent better than the minimum 
performance standard. 


The R-2000 HOME Program affects the new housing market by 
encouraging Canadians to build homes that cost about 60 percent 
less to heat than a conventional new house (Figure 7). R-2000 
practices and technologies are increasingly being adopted in 
mainstream construction. Examples include greater use of heat 
recovery ventilators, high-performance windows and high- 
efficiency gas furnaces. 


OEE Housing Programs 


The R-2000 HOME Program is an industry-endorsed, voluntary 
certification program for new houses that features a technical 
performance standard for energy efficiency, indoor air quality and 
environmental responsiveness, and a quality assurance process 
for industry training, house evaluations and inspections. 


Web site: http://oee.nrcan.gc.ca/r2000 


EnerGuide for Houses is an energy performance evaluation and 
rating program that provides homeowners with the facts they need 
to make informed decisions about energy efficiency when buying 
a house or making improvements to their existing homes. 


Web site: http://oee.nrcan.gc.ca/houses 


OEE Equipment Programs 


Under the authority of the Energy Efficiency Act, the Energy 
Performance Regulations require that specified types of energy- 
using equipment meet or exceed minimum levels of energy 
performance. The Regulations also require that specified major 
household appliances must display an EnerGuide label, which 
shows the yearly energy consumption rating of an appliance 

and positions it on a scale between the most and least efficient 
comparable models. 


Web sites: http://oee.nrcan.gc.ca/regulations 
http://oee.nrcan.gc.ca/appliances 


Associated with the EnerGuide program is the EnerGuide Heating, 
Ventilating and Air-Conditioning Energy Efficiency Rating System, 
which provides consumers with the information they need to pur- 
chase energy-efficient home heating, ventilating and air-conditioning 
(HVAC) products, and provides contractors with the tools to increase 
sales of energy-efficient HVAC equipment. 


Web sites: http://oee.nrcan.gc.ca/cooling and/or 
http://oee.nrcan.gc.ca/heating 
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Magnetic ballasts are out; 


electronic instant-start ballasts 


are in: Humber College is 


achieving amazing annual 


dollar and energy savings. 


Visit http: //oee.nrcan.gc.ca/ 


see/SUCCeSS. 
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Commercial/Institutional Energy Efficiency 


The commercial/institutional sector of the economy accounted for 
12.3 percent of Canada’s secondary energy use in 1998 and 
11.9 percent of its greenhouse gas emissions. 


Improved energy efficiency, combined with changes in building types and 
weather conditions, helped offset the effect of increased commercial 
activity between 1990 and 1998, limiting growth in the sector’s energy 
use to 8.9 percent. Without the significant advances made in the energy 
efficiency of commercial/institutional buildings, heating and cooling 
equipment, lighting technology, electric motors and control systems, 
energy use in the sector would have increased by 10.9 percent 
between 1990 and 1998. 


Greenhouse gas emissions from the commercial/institutional sector 
increased by 13.1 percent during this period. As was noted for the 
residential sector, the increase in emissions was greater than the 
increase in energy use because of a shift toward more greenhouse- 
gas-intensive fuels to generate the electricity consumed in the sector. 


Space heating accounts for about 52 percent of the energy used in 
this sector and offers significant opportunities for gains in energy 
efficiency. Energy efficiency improvements are also possible in auxiliary 
motors, auxiliary equipment and lighting, which together account for 
more than 30 percent of commercial energy use. 


As is the case in the residential sector, it is generally more economical 
to make energy efficiency improvements during the construction of a 
commercial/institutional building than afterward. However, given the 
slow turnover of the building stock in this sector and the opportunities 
for energy-efficient retrofits, the energy performance of existing buildings 
must also be improved. 


The OEE’s approach in the commercial/institutional sector is to 


e use regulations and information programs to gradually exclude 
from the market the least efficient equipment and to influence 
consumers to select — and manufacturers to produce — energy- 
efficient products that outperform minimum standards; 


e accelerate changes in building design, construction and operation 
by marketing the benefits of more energy-efficient construction, 
increasing the awareness and knowledge of building owners, 
designers and builders, supporting energy codes, and providing 
incentives for designing more energy-efficient buildings; and 


* encourage investment in energy-efficient building retrofits to lower 
costs and reduce greenhouse gas emissions through partnerships 
with key associations and by emphasizing corporate energy manage- 
ment planning, and by providing incentives for implementing energy- 
efficient retrofits. 


The OEE and Environment Canada worked with the Federation of Canadian 
Municipalities (FCM) to establish the Green Municipal Enabling Fund 
and Green Municipal Investment Fund announced in the 2000 federal 
budget. These funds will encourage investments in municipal energy 
and energy services, water and waste-water services, waste manage- 
ment and public transportation. The OEE has an ongoing role in 
managing the agreements with the FCM and in the approval process 
for projects. Information on the funds can be obtained through the 
FCM’s Web site at http://www.fcm.ca. 


Selected Progress Indicators 


¢ The Commercial Building Incentive Program has committed 
$1.7 million in incentives for 53 projects aimed at improving 
the energy efficiency of new commercial, institutional, and (since 
April 1999) multi-unit residential buildings. Some of these new 
buildings will consume 50 percent less energy than if they had been 
constructed to meet the Model National Energy Code for Buildings. 


e To improve the energy performance of existing buildings, the Energy 
Innovators Initiative has recruited more than 550 commercial, 
institutional and municipal organizations that occupy a combined 
total of more than 120 million square metres (1.29 billion square 
feet) of floor space and have energy bills totalling $2.3 billion. By 
March 2000, over 40 percent of these organizations had invested 
a total of over $455 million in energy efficiency projects as a result 
of their association with the program. Almost 300 Innovator projects 
have been undertaken (Figure 8), ranging from low-cost awareness 
programs to comprehensive energy-reduction measures. These projects 
are expected to result in annual energy savings of $105 million. 


The Pilot Retrofit Incentive Program — an offshoot of the Energy 
Innovators Initiative that provides funding for pilot energy efficiency 
retrofits that are then replicated across at least 25 percent of an 
Innovator’s holdings — approved 46 projects in its first two years. 
Federal incentives for these projects totalled $8.5 million, matched 
by $190 million in private /institutional sector investment. Annual 
energy savings of $20 million are expected. 


Figure 8 
Energy Innovators Projects, 
1992-1993 to 1999-2000 
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OEE Buildings Programs 


The Commercial Building Incentive Program provides financial 
incentives to eligible building owners who construct new commer- 
cial, institutional and multi-unit residential buildings that are at 

least 25 percent more energy efficient than similar buildings 
constructed to meet the Model National Energy Code for Buildings. 


Web site: http://oee.nrcan.gc.ca/cbip 


The Energy Innovators Initiative encourages investment in 
energy-efficient equipment and practices to reduce the operating 
costs of commercial and institutional buildings. Financial incentives 
may be available for retrofit pilot projects that can be replicated 
in other facilities. 


Web site: http: //oee.nrcan.gc.ca/ici 


Industrial Energy Efficiency 


In 1998 the industrial sector of the economy (which, for the purposes 
of this report, includes forestry, construction, mining and all manufac- 
turing) accounted for 39.5 percent of secondary energy use in Canada 
and 34.4 percent of greenhouse gas emissions. 


Industrial energy use increased by 9.9 percent between 1990 and 
1998 as a result of growth in economic activity and a shift to more 
energy-intensive industries. However, the increase would have been 
greater if not for a 5.3-percent improvement in energy efficiency, 
achieved through the rationalization of operations, the installation 
of more efficient equipment and other efforts. Among the industries 
that achieved significant improvements in energy efficiency were the 
electrical and electronic products industry, the glass and glass prod- 
ucts industry, the beverage industry, the brewery industry and the 
rubber products industry. 


Greenhouse gas emissions from the industrial sector increased by 
9.0 percent between 1990 and 1998. Emissions reductions achieved 
through a shift away from oil products, coal and coke to less green- 
house-gas-intensive fuels were largely offset by the economy’s 
increased reliance on fossil fuels to generate electricity. 


In the industrial sector, energy is used primarily to produce heat, 

to generate steam or as a source of motive power. Energy efficiency 
improvements are most easily achieved in equipment and processes 
that are common to many industries, such as motors and auxiliary 
systems. Continued switching from fossil fuels to greenhouse-gas- 
neutral energy sources (Such as wood and pulp waste) represents 
another opportunity to reduce emissions from this sector. 


The OEE’s approach in the industrial sector is to 


¢ implement more stringent minimum efficiency standards for electric 
motors and for fluorescent and incandescent lamps; and 


¢ encourage and facilitate voluntary action, both industry-wide and 
at the company level, to improve energy efficiency. 


ESCO Ltd., a foundry in Port Hope, 


Ontario, created an energy 
conservation team that identified 
measures to cut electricity 

costs almost in half. Visit 
http://oee.nrcan.gc.ca/ 


see/Ssuccess. 
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Figure 9 
Energy Savings from Motor Regulations, 
2000 to 2020 
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Selected Progress Indicators 


e Amendments to the Energy Efficiency Regulations have raised 
the efficiency standard for industrial motors by about five percent 
and are expected to result in aggregate annual energy savings of 
16.3 petajoules in 2010 (Figure 9). More than half of the projected 
energy savings are expected to come from the industrial sector. 


By February 2000, 249 industrial companies, representing about 
74 percent of industrial energy use, had been recruited by the 
OEE’s Industrial Energy Innovators Initiative (Figure 10), and 199 
participants had prepared action plans describing their energy 
efficiency projects. 


The Canadian Industry Program for Energy Conservation (CIPEC), 
with its network of more than 30 trade associations representing 
more than 3000 companies, reports on approximately 90 percent 
of total industrial energy demand through 23 industrial task forces. 
The aggregate CIPEC target is a one percent overall improvement 
in industrial energy intensity per year through to 2005. Most CIPEC 
task forces have committed to energy efficiency improvements of 
One percent per year from 1995 to 2000, with the exception of 
breweries (3.0 percent), textiles (2.0 percent), cement (0.7 percent) 
and aluminium (0.3 percent). To date, CIPEC is meeting its aggre- 
gate target with some sub-sectors exceeding their stated targets. 


OEE Industry Initiatives 


The Canadian Industry Program for Energy Conservation and the 
Industrial Energy Innovators Initiative are sectoral and company- 
level initiatives, respectively, that help Canadian industries identify 
energy efficiency potential, establish energy efficiency targets 

and programs and report on progress. 


Web site: http://oee.nrcan.gc.ca/cipec 


Transportation Energy Efficiency 


In 1998 the transportation sector accounted for about 28.5 percent 
of secondary energy use in Canada and 34.8 percent of total green- 
house gas emissions. 


Energy efficiency improvements in both freight and passenger trans- 
portation limited growth in transportation energy use to 16.2 percent 
between 1990 and 1998. Without these improvements, transportation 
energy use would have increased by 21.7 percent due to growth in vehicle 
activity and an increase in the amount of freight shipped by truck, 
which is more energy intensive than some other modes of transport. 


Greenhouse gas emissions from the transportation sector increased 
by 16.2 percent from 1990 to 1998, consistent with the increase in 
energy use. 


The transportation sector consists of three sub-sectors: passenger, 
freight and off-road. The passenger sub-sector comprises three 
modes: road, rail and air. The freight sub-sector comprises road, rail 
and marine. Road transport uses the most energy, accounting for more 
than 80 percent of energy use for passenger transportation and more 
than 75 percent of energy use for freight transportation. 


Opportunities exist to improve the energy efficiency of road transport 
by manufacturing more fuel-efficient vehicles, encouraging consumers 
to purchase more fuel-efficient vehicles, and promoting more fuel-efficient 
driving and maintenance practices. As well, there are opportunities for 
passenger and freight users to utilize more energy-efficient modes 

of transportation. 


The OEE’s approach in the transportation sector is to 


¢ improve the energy efficiency of the vehicle stock offered to 
and purchased by consumers and fleets; and 


e influence driver behaviour, vehicle maintenance practices and 
fleet management. 


SGT 2000, an international 


freight carrier headquartered in 


Saint-Germain, Quebec, has a 


definite competitive advantage: 


it saves $750,000 in fuel 


costs annually. Visit 


http://oee.nrcan.gc.ca/ 


see/SuCccess. 
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Selected Progress Indicators 


¢ Company average fuel consumption (CAFC) is an industry-wide 
sales-weighted measure used to determine the average fuel con- 
sumption of the entire new vehicle fleet in a particular model year. 
CAFC is expressed in litres per 100 kilometres (L/100 km). 
Between 1990 and 1998, the CAFC of new passenger cars sold in 
Canada improved by 2.4 percent, dropping from 8.2 L/100 km to 
8.0 L/100 km. The CAFC for light-duty trucks, which includes pickups, 
vans and sport-utility vehicles, remained stable at 11.3 L/100 km. 
When passenger cars and light-duty trucks are combined, the CAFC 
worsened by 4.4 percent (the average fuel consumption of new 
vehicles rose from 9.1L/100 km in 1990 to 9.5 L/100 km in 1998), 
mainly as a result of a shift in consumer demand from passenger 
cars to light-duty trucks (Figure 11). 


An on-site survey of dealers’ compliance with the voluntary EnerGuide 
for Vehicles labelling initiative (conducted in 1999-2000) revealed 
that 64 percent of the vehicles on dealers’ lots and 47 percent of 
the vehicles in showrooms displayed the label. In February 2000, 
six automobile manufacturers were presented with the annual 
EnerGuide for Vehicles awards for manufacturing the most fuel- 
efficient two-seater, subcompact, compact, mid-sized and full- 
sized passenger cars, as well as station wagons, vans, pickup 
trucks and special-purpose vehicles. 


Figure 14 ¢ More than 450 fleets comprising over 112 OOO commercial 

New Passenger Car and Light Duby Truck vehicles have registered with the FleetSmart Program, which 

Market Shares, 1990 to 1998 provides private-sector fleet managers with information, work- 
shops, technical demonstrations and training programs on fuel- 


Nite efficient practices. SmartDriver for Heavy Vehicles, a multi-media 


SR driver education package aimed at professional drivers who operate 
heavy commercial vehicles, is used by more than 550 instructors 


each year to train approximately 53 OOO drivers. 
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1993 


oo e In a 1998 survey by the Auto$mart Program, 81 percent of 


respondents were aware of the importance of routine maintenance 
to good fuel economy. Sixty-eight percent of respondents were 
aware that driving habits can have a significant impact on fuel 
consumption. 
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OEE Transportation Programs 


The Motor Vehicle Fuel Efficiency Program encourages 
manufacturers to produce vehicles that meet voluntary average 
fuel consumption targets for new cars, vans and light-duty trucks. 


Web site: http://oee.nrcan.gc.ca/english/programs /motorvehicles.cfm 


Auto$mart is an information program that encourages motorists 
to buy, drive and maintain their vehicles in ways that reduce fuel 
consumption, save money and benefit the environment. 


Web site: http://oee.nrcan.gc.ca/vehicles 


Under EnerGuide for Vehicles, manufacturers voluntarily attach 
an EnerGuide label to new cars, vans and light-duty trucks sold in 
Canada. The label indicates the vehicle’s fuel consumption rating 
and estimated annual fuel costs to help consumers select the 
most fuel-efficient vehicle that meets their needs. 


Web site: http://oee.nrcan.gc.ca/fuelconsumption 


FleetSmart provides private-sector fleet managers with information, 
workshops, technical demonstrations and training programs on 
fuel-efficient practices for fleet vehicles. 


Web site: http: //oee.nrcan.gc.ca/fleetsmart 
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Other OEE Initiatives 


In addition to delivering sector-specific initiatives, the OEE manages 
two programs that cut across all energy-using sectors of the economy: 


e The Public Information Program produces and markets numerous 
publications and provides promotional products and marketing 
support, including exhibits, for all OEE initiatives. 


e The National Energy Use Database (NEUD) initiative is a reliable 
and comprehensive source of information on end-use energy 
consumption in all sectors of the Canadian economy (residential, 
commercial, industrial, agricultural and transportation sectors). 


Selected Progress Indicators 


In 1999 the OEE's corporate energy efficiency exhibit participated in 
nine home shows across Canada and received almost 150 000 visitors. 
Each year, the OEE distributes about two million copies of more than 
300 energy efficiency and alternative energy publications to individuals 
and program partners. More than 75 percent of these publications are 
available on-line. 


The NEUD works in conjunction with partners such as Statistics Canada 
and the Canadian Appliance Manufacturers Association to regularly 
develop and implement a number of energy use surveys, such as the 
Farm Energy Use Survey, the National Private Vehicle Energy Use Survey, 
the Survey of Household Energy Use and the Canadian Appliance 
Manufacturers Association Appliance Purchase Survey. For the first time 
in Canada, the NEUD is implementing a commercial building energy 
use survey that will collect information to characterize the energy 
intensity of the different buildings that make up the commercial sector. 


Other OEE Programs 


The Public Information Program increases awareness of the 
environmental impact of energy use and encourages consumers 
to adopt energy-efficient practices and to switch to alternative 
forms of energy. Numerous publications are available on-line. 


Web site: http://oee.nrcan.gce.ca 


The National Energy Use Database initiative supports the 
development of Canadian energy end-use data, knowledge and 
analytical capabilities. Through the NEUD, data is collected on 
energy consumption at the end-use level along with information 
on the characteristics of energy-using equipment and buildings, 
the behaviour of Canadian consumers toward energy use, and 
the adoption of energy-efficient technologies. 


Web site: http://oee.nrcan.gc.ca/dpa 


Government of Canada 


leadership 


In 1995, the Government of Canada committed to reduce greenhouse 
gas emissions from its operations by at least 20 percent from 1990 
levels by the year 2005. This commitment and an action plan were 
registered with Canada’s Climate Change Voluntary Challenge and 
Registry (now VCR Inc.) Significant progress has been made toward 
meeting this target. In the first three years of the plan’s implementation, 
emissions from federal operations are estimated to have declined by 
19 percent from 1990 levels. 


The OEE plays an important role in implementing the federal action plan 
through its delivery of two key programs — the Federal Buildings Initiative 
and FleetWise — and through its contribution to the Federal House in 
Order initiative as it relates to energy use in federal operations. 


The Federal Buildings Initiative (FB!) is a voluntary program that helps 
federal departments and agencies improve the energy efficiency of 
their buildings and heating equipment. To date, FBl-type contracts with 
private-sector energy service companies have financed retrofits in 
more than 5500 federal buildings, resulting in annual energy savings 
of approximately $24 million, significant reductions in greenhouse gas 
emissions, and a healthier, more comfortable work environment. The 
FBI approach is being replicated by some provinces and municipalities 
in Canada. Web site: http://oee.nrcan.gc.ca/fbi 


FleetWise is a government-wide initiative aimed at assisting federal 
departments in reducing the operating costs and environmental impact 
of their vehicle fleets through greater energy efficiency and the use of 
alternative transportation fuels. It provides federal fleet managers with 
information and tools to improve the operational (including energy) 
efficiency of their fleets, reduce emissions from fleet operations and 
accelerate the use of alternative fuels. Between 1995-1996 and 
1998-1999, there was a 12-percent reduction in the size of the federal 
fleet and an 11-percent reduction in the average annual kilometres 
travelled per vehicle. As a result, greenhouse gas emissions from the 
federal motor vehicle fleet were reduced by almost 30 percent between 
1995 and 1999. Web site: http://oee.nrcan.gc.ca/fleetwise 


NRCan is one of the first 


organizations in Canada to add 
Toyota's new Prius hybrid to its 
fleet. NRCan's fleet also has a 
variety of energy-efficient and 
alternative fuel vehicles. Visit 
http://oee.nrcan.gc.ca/ 


see/success. 
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Looking to the Future 


looking to the future 


The OEE is a dynamic, flexible and proactive organization that will continue 
to evolve as it responds to new energy efficiency opportunities throughout 
society and to Canada’s climate change challenge. Partnership with 
others — in government, the institutional sector, the private sector, the 
environmental community and the Canadian public — has been a defining 
characteristic of its success to date and will be increasingly important 
in the years ahead. 


Improving energy efficiency and meeting Canada’s climate change 
commitments represent significant challenges for Canada. Yet, they also 
offer important opportunities for technology development, job creation, 
new businesses and exports, and a cleaner, healthier environment. 


Building on the work that has been undertaken over the past three 
decades, the OEE is committed to realizing this potential by “Leading 
Canadians to Energy Efficiency at Home, at Work and on the Road” 
in the new millennium. 


For more information, please visit the OEE’s Web site at 
http: //oee.nrcan.gc.ca. 
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Message from the Minister 


elcome to this fourth edition of 
W-::. State of Energy Efficiency in 
Canada. From 1990 to 1999, energy effi- 
ciency improved by 8 percent, saving 
Canadians almost $5.7 billion per year 


and reducing annual greenhouse gas 


emissions by some 32 megatonnes. 


As a northern nation with a large land- 
mass and a high standard of living, 
Canada is a heavy energy user. Our use 
of energy has a great impact on the 
environment, adding to greenhouse 
gas emissions that contribute to climate 
change. Our international commitment 
is linked, in part, to our energy per- 
formance — to how we use energy and 


the types of energy we consume. 


It is important, therefore, that we use 
energy more responsibly. This applies 
to each and every one of us — how we 
heat our homes and how we drive our 
cars — as well as to Canadian businesses 
and public institutions. We must all 
turn to energy-efficient appliances, 
buildings and cars, and alternative and 
renewable energy sources. Natural 
Resources Canada makes key contribu- 
tions to improving Canada’s energy 
performance through initiatives related 
to energy efficiency, renewable energy 


and alternative transportation fuels. 


Message from the Minister 


These programs encourage and help 
Canadians improve their energy use 
through information, training, incen- 
tives, and innovative research and 


development. 


Last year, the Government of Canada 
committed more than $1.1 billion over 
the next five years to climate change 
initiatives, many of them energy effi- 
ciency and alternative energy measures, 
to reduce the greenhouse gas emissions 


from our energy use. 


The Government of Canada will 
continue to lead Canada’s efforts to 
improve its energy performance, put- 
ting the tools in place to meet today’s 
energy demands, while building a 
higher quality of life. And we will 
continue to work with our partners 
to ensure that Canada is the world’s 
smartest energy developer and user, 
and a living model of sustainable 


development. 


Ralph Goodale 


Ly 


7 


a) 
PAs Ly 
» ead 
soe” 
sae * 


sa 
Ro. 
a, HF BB 
ant & 
Be sswee » 
Peo F 


“Ae 


POW ROSA ESSEC SETS E. LORS ARID SIC! FIVE NIECE IL LAOS PE LACED LPMES IVT AE LL LET tPA 


Executive Summary 


Abs Office of Energy Efficiency 
(OEE) is part of Canada’s response 


to its commitment to reduce green- 
house gas (GHG) emissions by 

6 percent below 1990 levels by the 
period 2008-2012. Its mandate is to 
renew, strengthen and expand Canada’s 
commitment to energy efficiency. 

In 2000-2001, the OEE managed 

17 energy efficiency and alternative 
fuels programs aimed at the residential, 
commercial / institutional, industrial 
and transportation sectors. A further 

12 initiatives will be implemented in 
2001-2002, thus expanding the OEE’s 


responsibilities. 


To track changes in energy efficiency, 
the OEE developed the OEE Energy 
Efficiency Index — the only one of its 
kind in Canada. The OEE Index depicts 
annual changes in energy efficiency in 
the Canadian economy and estimates 
these changes better than the indicator 
previously used — the ratio of gross 
domestic product to energy use, com- 
monly referred to as “energy intensity.” 
The OEE Index shows that even with 
the many barriers to improved energy 
efficiency in Canada, strong, measura- 
ble progress has been made, due in part 
to the programs of the OEE. As a result 
of this improvement, Canadians are 
saving about $5.7 billion per year in 


enerey costs. Moreover, energy use 


increased by only 12.2 percent instead 
of 20.2 percent between 1990 and 1999. 
And energy-related GHG emissions are 
more than 32 megatonnes lower than 


they would have otherwise been. 


In December 1997, Canada joined 

160 other nations in negotiating the 
Kyoto Protocol, which sets out specific 
emissions-reduction targets for the 
world’s 38 industrialized nations. 

The Government of Canada Action Plan 
2000 on Climate Change, announced 

in October 2000, is the government’s 
contribution to Canada’s First National 
Climate Change Business Plan. Action 
Plan 2000, which contains several 
energy efficiency measures, targets 
key sectors that account for more 

than 90 percent of the country’s GHG 
emissions. When fully implemented, it 
will reduce GHG emissions by about 
65 megatonnes per year during the 
commitment period. The plan will also 
take Canada one-third of the way to 
achieving the target established in 


the Kyoto Protocol. 


The State of Energy Efficiency in Canada — Office of Energy Efficiency Report 2001 


Between 1990 and 1999, the amount of 
energy that Canadians used to heat and 
cool their homes and workplaces and 
to operate their appliances, vehicles 
and facilities increased by about 

12.2 percent. This was primarily due 
to the growth in economic activity in 
each end-use sector. GHG emissions 
associated with this energy use 
(including electricity) increased by 
about 11 percent. Overall, energy 
consumption for these purposes — 
known as “secondary energy use” — 
accounted for about 64 percent of all 
GHG emissions in Canada in 1999. 


Executive Summary 


In 1995, the Government of Canada 
committed to “getting its own house 
in order” by reducing GHG emissions 
from its operations by at least 20 per- 
cent from 1990 levels by the year 2005. 
To date, the Government of Canada 
already has reduced its GHG emissions 
by over 19 percent. Action Plan 2000 
strengthened the Government of 
Canada’s leadership role by updating 
the target to 31 percent below 1990 lev- 
els by 2010. This goal will be achieved 
by improving the energy efficiency of 
buildings, putting the “federal garage 
in order,” switching to cleaner fuels and 


buying more renewable energy. 
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The Office of Energy Efficiency 


r [ he OEE was established in April to overcome the market barriers of 
1998 as part of Natural Resources inadequate information and knowl- 
Canada (NRCan). Its mandate is to edge, institutional deterrents in energy 


renew, strengthen and expand Canada’s end-use markets and financial and 
commitment to energy efficiency. The economic constraints on energy users. 


OEE is part of Canada’s response to its : : 
P P The OEE is also responsible for 
commitment to reduce GHG emissions , ; 
collecting and analysing data on energy 


b 1990 levels by th 
by 6 percent below 1990 levels by the end-use and developing new measures 


period 2008-2012, as agreed under the : 
to increase the impact and reach of 


C ot ilds fforts b ie 
LSI Ui ae ae INS NRCan’s support for energy efficiency 


NRCan over the past three decades to ae 
improvement. Other responsibilities of 


gate hota CuACe CC Sas the OEE include the following: 


efficiency and alternative sources of 


energy as ways to protect the environ- e modifying its existing programs 
ment and strengthen Canada’s to increase their effectiveness 
economic competitiveness. or efficiency; 

To the end of the 2000-2001 fiscal year, e reporting annually on the state of 
the OEE managed 17 energy efficiency energy efficiency in Canada and 
and alternative fuels programs aimed communicating up-to-date energy 
at the residential, commercial / institu- efficiency information through its 
tional, industrial and transportation publications and Web site at 
sectors.! In 2001-2002, another 12 initia- http: / /oee.nrcan.gc.ca; and 


tives will be implemented, expanding ; 
* managing Canada’s Energy 


the OEE’s responsibilities. Guided by Pricieney swrande: 
the OEE’s vision statement of “Leading 

Canadians to Energy Efficiency at 

Home, at Work and on the Road,” 

these programs target all energy con- 


sumers and emphasize partnerships 


and economic investments. They aim 


The OEE’s alternative transportation fuels programs encourage the transition to less carbon-intensive 


energy sources in the transportation sector. 
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The OEE plays a key role in administer- 
ing the Public Education and Outreach 
(PEO) program of the Government of 
Canada’s Climate Change Action Fund 
(CCAF). PEO projects promote public 
awareness and understanding of cli- 
mate change and encourage Canadians 
to take action to reduce GHG emissions 
and adapt to climate change. The OEE’s 
staff participate in evaluating project 
proposals and manage energy effi- 
ciency projects funded under the 
CCAF-PEO program. 


The Office of Energy Efficiency 


The OEE is assisted by the National 
Advisory Council on Energy Efficiency, 
comprising energy efficiency experts 
and leaders from all sectors of the 


economy. 


The State of Energy 
Efficiency in Canada 


he OEE has become Canada’s fore- 

most centre for collecting and 
analysing energy efficiency data, 
analysing trends in energy use and 
developing key programs that promote 
energy efficiency in the major energy- 
using sectors of the economy. One of its 
goals is to improve Canada’s ability to 
track the influence of its energy effi- 
ciency programs on market trends and 
identify opportunities to further 


improve energy efficiency. 


At the core of the OEE’s analytical 
capacity is its annual assessment of 
trends in energy use and related GHG 
emissions in Canada since 1990. The 
results are published in the technical 
report Energy Efficiency Trends in 
Canada. Changes in energy efficiency 
cannot be measured directly at the 
sectoral or economy-wide level. To 
track changes in energy efficiency, 
the OEE developed the OEE Energy 
Efficiency Index, the only one of 


its kind in Canada. 


The OEE Index depicts annual changes 
in energy efficiency in the Canadian 
economy. Moreover, it identifies these 
changes more accurately than the indi- 
cator previously used — the ratio of 
gross domestic product to energy 


use, commonly referred to as “energy 


intensity.” This is because energy 
intensity is influenced by changes in 
economic structure, the weather and 
energy efficiency.* Nevertheless, it is 
important to note that the OEE Index is 
only an estimate of changes in energy 
efficiency in the economy. Even after 
accounting for the other principal fac- 
tors that influence energy intensity, the 
resulting estimate of energy efficiency 
includes some factors not related to 
efficiency. For example, the estimate of 
industrial energy efficiency will reflect 
changes in sub-sector mixes of products 


or in the products themselves. 


The OEE Index shows that even with 
the many barriers to improved energy 
efficiency in Canada, strong, measura- 
ble progress has been made, due in 
part to the programs of the OEE. For 
1990-1999, the OEE Index shows an 
increase in value, indicating that energy 
efficiency improved by 8 percent 
(Figure 1). As a result of this improve- 
ment, Canadians are saving about 

$5.7 billion per year in energy costs. 
Moreover, energy use increased by only 
12.2 percent instead of 20.2 percent 
between 1990 and 1999. In addition, 
energy-related GHG emissions are 
more than 32 megatonnes lower than 
they would have otherwise been 


(Figure 2). 


For more information on the OEE Energy Efficiency Index, see Energy Efficiency Trends in Canada 
1990 to 1999 — An Update. To obtain a copy, write to Energy Publications, c/o DLS, Ottawa ON 
K1A 039 or fax (819) 779-2833. This publication is also available electronically from the OEE Web site 
at http://oee.nrcan.gc.ca/general/trendsa/36274_eng.pdf. 
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Figure 1 


The OEE Energy Efficiency Index, 1990-1999 


(Index: 1990 = 1.00) 
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Each of the four principal end-use 
sectors in the Canadian economy 
(residential, commercial / institutional, 
industrial and transportation) con- 
tributed to this improvement in 
energy efficiency. Following are a 


few highlights from the analysis: 


e A 13.0-percent improvement in resi- 
dential energy efficiency, combined 
with the warm winter of 1999, 
helped offset the increased demand 
for houses and appliances. This 
limited the increase in residential 


energy use over the review period 


to only 1.3 percent above 1990 levels. 
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Figure 2 


Impact of Energy Efficiency Improvements 
on Energy Use 
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¢ The 1.6-percent improvement 
in energy efficiency in the commer- 
cial/institutional sector over the 
1990-1999 period contributed to 
reducing GHG emissions by 


0.7 megatonnes. 


¢ Although industrial GHG emissions 
increased overall, they were 
12.4 megatonnes lower in 1999 
than they would have otherwise 
been because of a significant 
9.1-percent improvement in energy 


efficiency between 1990 and 1999. 


¢ Growth in international trade and e The passenger transportation sector 
deregulation have led to increased experienced an energy efficiency 
truck freight activity and energy use. improvement of only 3.9 percent 
Nevertheless, the freight transporta- between 1990 and 1999. The growth 
tion sector achieved a 12.0-percent in emissions was largely due to 
improvement in energy efficiency Canadians’ increasing preference for 
over the review period. minivans and sport utility vehicles. 
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Taking Action on 


Climate Change 


limate change, caused by a 
C buildup of GHGs in the atmos- 
phere, is one of the most complex and 
difficult environmental challenges that 
the world has faced. In Canada, climate 
change could lead to more frequent and 
severe flooding in low-lying areas, 
extended dry seasons, severe winter 
and summer storms, landslides, the 
collapse of road and rail systems and 
more. For more information, visit the 
Web site at http:/ / www.climatechange. 


gc.ca/english/index.shtml. 


Most human-generated GHG emissions 
are produced through the combustion 
of fossil fuels. Although Canada 
accounts for only about 2 percent of the 
world’s GHG emissions, it needs to be 
part of the solution. In December 1997, 
Canada joined 160 other nations in 
negotiating the Kyoto Protocol, which 
sets out specific emissions-reduction 
targets for the world’s 38 industrialized 
nations. Canada’s target is to reduce 
emissions by 6 percent below 1990 
levels by the period 2008-2012. Given 
forecasted growth in Canada’s economy 
and population, achieving the Kyoto 
target could actually require at least a 
26-percent reduction in emissions from 
a “business as usual” scenario for the 


target period (Figure 3). 


Taking Action on Climate Change 


The Government of Canada and the 
provincial and territorial governments 
established the National Climate 
Change Process in 1998 to examine 
the costs, impact and benefits of 
implementing the Protocol and the 
implementation options open to 
Canada. Sixteen Issue Tables / Working 
Groups examined sectoral approaches 
to addressing climate change, as well 
as cross-sectoral approaches (e.g., pub- 
lic education, outreach and domestic 
emissions trading). The Issue Tables / 
Working Groups — which comprised 
450 experts from governments, indus- 
try, academia and other stakeholder 
groups — proposed mitigation and 


adaptation options in late 1999. 


Figure 3 


Canada’s Projected GHG Emissions 
and the Kyoto Target 
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Their consolidated work was discussed 
at a Joint Meeting of Ministers of 
Energy and the Environment (JMM). 
This was followed by further analysis 
of, and national consultations on, these 
options. The JMM then approved a 
National Implementation Strategy 

on Climate Change and announced 
Canada’s First National Climate Change 
Business Plan, containing actions 

from all jurisdictions to address 


climate change. 


The Government of Canada Action Plan 
2000 on Climate Change, announced in 
October 2000, is the Government of 
Canada’s contribution to the Business 
Plan. This $500-million, five-year 
program sets Canada on the road to 
meeting its Kyoto commitment. It 
covers sectors that account for more 
than 90 percent of Canada’s GHG 
emissions. Action Plan 2000 comprises 
initiatives in transportation, energy 


production, industry, buildings, 


forestry and agriculture, international 
projects, technology, science and 
adaptation. It promotes cost-effective 
measures, encourages actions by 
industry and consumers, complements 
actions by provinces and territories 
and lays the groundwork for long-term 


changes. 


Action Plan 2000 targets key sectors 

and, when fully implemented, will take 
Canada one-third of the way to achieving 
the target established in the Kyoto 
Protocol. It will reduce GHG emissions 
by about 65 megatonnes per year during 
the commitment period of 2008-2012. It 
contains a number of energy efficiency 
measures, which are described later in 
this report. In addition to their contribu- 
tion to GHG emissions reductions, the 
measures also encourage the develop- 
ment of innovative technologies and 
processes that will lead to new eco- 
nomic opportunities for Canada. For 
more information, visit the Web site at 
http: / / www.climatechange.ge.ca/ 


english /whats_new /action_plan.shtml. 
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Energy Use, Energy Efficiency 
and Greenhouse Gas Emissions 


anada, like other industrialized 
e countries around the world, 
depends heavily on fossil fuels to meet 
its energy needs. These fuels, when 
burned, release emissions of carbon 
dioxide (CO,), nitrous oxide and 
methane, all of which are greenhouse 
gases (GHGs). In general, the more 
energy Canadians use, the more GHG 
emissions produced and the greater the 


impact on global climate change. 


Several factors affect how much energy 
the Canadian economy uses. These 
include the level of economic activity in 
a sector (e.g., production by industry, 
floor space in the residential or com- 
mercial sector); structure (the mix of 
activities that consume energy ina 
sector); the weather; and how effi- 
ciently each sector uses energy. By 
promoting improved energy efficiency, 
the OEE’s programs are helping 


Canada reduce its GHG emissions. 


Between 1990 and 1999, the amount of 
energy that Canadians used to heat and 
cool their homes and workplaces and to 
operate their appliances, vehicles and 
facilities increased by about 12.2 per- 
cent. GHG emissions associated with 
this energy use (including electricity) 
increased by about 11 percent. Overall, 
energy consumption for these purposes 
— known as “secondary energy use” — 
accounted for about 64 percent of all 


GHG emissions in Canada in 1999. 


Impact of Other Factors 

Affecting Energy Use 

The increase in Canada’s energy use 
between 1990 and 1999 was primarily 
due to growth in economic activity 

in each end-use sector. For example, 
activity in the industrial sector 
increased by 27.6 percent during this 
period. In the residential sector, the 
number of households and the total 
floor space of households increased 

by 18.3 percent. Likewise, the amount 
of commercial floor space in Canada 
grew by 15.9 percent over the 1990-1999 
period. In the transportation sector, 
there was a 13.3-percent increase in 
passenger-kilometres and a 32.7-percent 


increase in freight tonne-kilometres. 


Changes in structure — the mix of 
activities that consume energy — also 
contributed to increased energy use 
between 1990 and 1999. Among the 
notable trends were shifts in consumer 
preference toward light-duty trucks 
(e.g., minivans and sport utility vehi- 
cles) and the increase in the amount 


of freight shipped by trucks. 
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Figure 4 


Energy Use by Sector, 1999 (petajoules) 
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The industrial sector accounted for 
39 percent of total secondary energy 
use in Canada in 1999 (Figure 4) and 
33.3 percent of secondary energy- 
related GHG emissions (Figure 5).° 
The second largest energy-using 
sector — transportation — accounted 
for 28.7 percent of energy use in 
1999. However, it also accounted for 


35.7 percent of GHG emissions, more 


Figure 5 


Secondary Energy-Related Greenhouse Gas 
Emissions by Sector, 1999 
(megatonnes of CO, equivalent) 
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than any other sector. This is because 
the energy used in transportation, 
primarily gasoline and diesel fuel, 
produces more GHG emissions than 
other energy sources when combusted. 
Similarly, the agriculture sector pro- 
duces more GHG emissions than 
would be suggested by its share of 


energy use. 


There are other sources of GHG emissions (e.g., fugitive emissions and non-energy industrial process 


emissions). For information about these, refer to Environment Canada’s Canada’s Greenhouse Gas 


Inventory: 1997 Emissions and Removals with Trends. 
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Moving the Market Toward 
Higher Efficiency in the Major 
Energy End-Use Sectors 


( uided by the vision statement of 


“Leading Canadians to Energy 
Efficiency at Home, at Work and on 
the Road,” the programs of the Office 
of Energy Efficiency (OEE) target all 
energy consumers and emphasize 
partnerships and economic invest- 
ments. The following five basic policy 
instruments are employed to overcome 
the market barriers of inadequate infor- 
mation and knowledge, institutional 
deterrents in the energy end-use 
market, and financial and economic 


constraints on energy users: 


e leadership by the Government of 
Canada in reducing emissions from 


its own use of energy; 


e information programs to alert 
energy users to the benefits of 
energy efficiency and to increase 
awareness, acceptance and adoption 
of energy-efficient technologies 


and practices; 


¢ voluntary programs that support 
actions by energy users to improve 


their energy efficiency; 


e direct financial incentives to 
encourage investment in energy- 
efficient buildings and building 
retrofits in order to stimulate more 
rapid deployment of energy-efficient 


technologies and practices; and 


¢ regulations that set minimum 
performance standards to eliminate 
less energy-efficient products from 


the market. 


Reporting on Energy Efficiency 

and Technology Developments 
Another of the OEE’s major tasks is 
informing key decision-makers in 
government, industry and the environ- 
mental and international communities 
about Canada’s energy efficiency efforts 
and successes. One element of this task 
is reporting on the state of energy 


efficiency in Canada. 


The OEE maintains strong links with 
NRCan’s research and development 
programs for advanced energy-efficient 
technologies. It works closely with 
NRCan’s Energy Technology Branch to 
ensure that Canadians are kept abreast 
of technology developments that can 
either reduce the consumption of fossil 
fuels or enable the transition to less 
greenhouse gas (GHG) intensive energy 


sources, including renewable energy. 
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Canada’s Energy 
Efficiency Conference 


The OEE has held two energy efficiency 
conferences, which brought together 
energy efficiency experts, advocates 
and stakeholders from across Canada 
and around the world to share informa- 
tion and expertise. The most recent 
conference was held in Ottawa in 
October 2000, under the theme “Energy 
Efficiency: Infinite Possibilities ... 
Powered by Innovation.” More than 
500 delegates attended, including 
representatives from industry, business, 
Canadian and foreign governments, 
environmental groups and other non- 
governmental organizations. For more 
information, visit the Web site at 


http:/ /oee.nrcan.ge.ca / conference. 


Concurrent with the conference, the 


OEE hosted Canada’s Energy Efficiency 
Trade Show to give businesses and 
others an opportunity to showcase 
innovative products, services and 
programs. Almost 50 exhibitors partici- 
pated in the 2000 trade show, including 
associations, energy service companies, 
government departments, utilities, 
manufacturers and consulting engi- 
neers. In addition to the exhibitors, 
participants in the Student Ambassador 
Program, a joint initiative of the OEE 
and the Canadian Council for Human 
Resources in the Environment Industry, 


held poster sessions. 
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A highlight of both conferences was 
the presentation of Canada’s Energy 
Efficiency Awards, which are managed 
by the OEE to encourage and honour 
Canadian innovation and achievements 
in energy efficiency. Drawing on over 
150 nominations in 2000, the OEE pre- 
sented 13 awards in several categories 
— equipment and technology, housing, 
buildings, industry, outreach, media 
and a student competition. For more 
information, visit the Web site at 


http:/ /oee.nrcan.gc.ca/ awards. 


Other OEE Initiatives 

The OEE participates in the work of 
the federal, provincial and territorial 
Analysis and Modelling Group 
(AMG). It was created by, and reports 
to, the National Air Issues Co-ordinat- 
ing Committee — Climate Change. The 
AMG operates openly and transpar- 
ently in addressing issues related 

to climate change data, analysis 


and modelling. 


The OEE plays a key role in administer- 
ing the Public Education and Outreach 
(PEO) program of the Government of 
Canada’s Climate Change Action Fund 
(CCAF). The Director General of the 


OEE is the co-lead with Environment 
Canada in overseeing the program. PEO 
projects promote public awareness and 
understanding of climate change and 
encourage Canadians to take action to 
reduce GHG emissions and adapt to 
climate change. The OEE’s staff took 
an active role in evaluating project 
proposals during the interdepartmental 
review process. They also managed 

39 energy-efficiency-related projects 
funded under the CCAF-PEO program. 
For more information, visit the Web site 


at http:/ /www.climatechange.gc.ca. 


In the municipal sector, the OEE 
co-ordinates NRCan’s participation in 
the implementation, governance and 
project approval process of the Green 
Municipal Funds of the Federation 
of Canadian Municipalities (FCM). 
Through the FCM, the OEE also 
co-ordinates the development and 
implementation of the Municipal 
Buildings Retrofit Program. For more 
information, visit the Web site at 


http:/ / www.fem.ca/. 
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Ta 


The Conservation Corps 


of Newfoundland has 

been using the EnerGuide 
for Houses Program as the 
core of its community-based 
social marketing of 
environmental services. 

Visit the Web site at 


http://energuide.nrcan.gc.ca/ 


html/home.html. 
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Energy Efficiency in the 
Residential Sector 


Composition and Trends 

In 1999, the residential sector accounted 
for 17.0 percent of secondary energy 
use in Canada and 15.5 percent of 


related GHG emissions. 


Despite significant growth in activity 
(more houses and increased floor area), 
residential energy consumption 
increased by only 1.3 percent above 
1990 levels because of the relatively 
warm winter in 1999 and significant 
energy efficiency improvements. 
Without these improvements, residen- 
tial energy use would have been 

13.0 percent higher in 1999. 


GHG emissions from the residential 
sector were essentially the same in 
1990 and 1999. This was due to the 
relatively small increase in residential 
energy use and a shift toward less 


GHG- intensive fuels. 


Promoting Energy Efficiency 
Newer houses tend to be more energy 
efficient than those built before 1995, 
because it is usually more economic to 
make improvements during construc- 
tion than after. However, by 2010, 
houses built after 1995 will represent 
only about 20 percent of Canadian 
housing, so the energy efficiency of 
the existing stock of houses needs 


to be improved. 


More than 80 percent of residential 
energy is used for space and water 
heating, and significant potential exists 
for continued energy efficiency gains 
in this area. Residential energy-using 
equipment is an important area for 
program support because it has a rela- 
tively short life (less than 20 years) 


and is replaced regularly. 


With these opportunities in mind, the 
OEE’s approach to the residential 


sector is to 


* use regulations and information 
programs to gradually exclude the 
least-efficient equipment from the 
market and to influence consumers 
to select, and manufacturers to 
produce, energy-efficient products 
that outperform the minimum 


standards; and 


¢ improve the energy performance 
of new and existing housing by 
supporting energy codes and the 
construction of benchmark energy- 
efficient housing, showing home 
buyers the economic and environ- 
mental benefits of energy-efficient 
housing and renovation, and 
increasing builders’ knowledge of 
energy-efficient housing technologies 


and practices. 
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Selected Progress Indicators 

¢ Canada’s Energy Efficiency 
Regulations, administered by the 
OEE, apply to more than 20 residential 
energy-using products that account 
for nearly 75 percent of residential 
energy use. The Regulations, along 
with the EnerGuide for Equipment 
and HVAC Program, have improved 
the energy efficiency of new house- 
hold appliances and equipment on 
the market. For example, the market 
share held by refrigerators requiring 
49 kilowatt hours (kWh) or less per 
cubic foot (cu. ft.) per year increased 
from 5.3 percent in 1990 to 99.6 per- 
cent in 1999. By contrast, in 1990, 
refrigerators consuming between 
60 and 69 kWh/ cu. ft. dominated the 
market with a 47.8-percent share 
(Figure 6). Dishwashers also became 
more efficient during this period. 
In 1990, close to 70 percent of dish- 
washers on the market consumed at 
least 1000 kWh per year. By 1999, all 
dishwashers on the market con- 


sumed 699 kWh per year or less. 


e The EnerGuide for Houses Program 
encourages Canadians to improve 
the energy efficiency of their homes, 
especially when undertaking home 
renovation and maintenance projects. 
The program raises consumer 
awareness of the benefits of energy 
efficiency, such as cost savings, 


improved comfort and indoor air 
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Figure 6 


Distribution of Refrigerator Sales by Average 
Energy Consumption (kWh/cu. ft.) 
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quality, increased durability and 


higher resale values for their houses. 


On average, 75 percent of the 


Canadian homeowners who retro- 


fitted their homes as participants 
in the program made half of the 


recommended energy efficiency 


improvements. As of January 2001, 
participating homeowners achieved 


an estimated annual energy savings 


of 17.8 percent. 
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Figure 7 


Average Annual Heating Costs for Houses Built 


to Different Standards (dollars per year) 
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e The R-2000 Standard affects the 
new housing market by encouraging 
Canadians to build homes that cost 
about 60 percent less to heat than 
conventional new houses (Figure 7). 


R-2000 practices and technologies 


are increasingly being adopted in 


Figure 8 


Number of Houses Evaluated and Labelled — 
EnerGuide for Houses Program 
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mainstream construction. Examples 
include greater use of heat recovery 
ventilators, high-performance 
windows and high-efficiency 


gas furnaces. 
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Action Plan 2000 — Housing 


The energy-efficient housing initiative has two components. One will broaden the 
EnerGuide for Houses rating system for home energy use to allow full penetration within 
the low-rise housing market in Canada and to strengthen its links with qualified, trained 
renovators. The other will promote the construction and purchase of R-2000-certified 
houses and the energy labelling of new houses using the EnerGuide system. 


OEE Equipment Programs 


Under the authority of the Energy Efficiency Act, Canada’s Energy Efficiency Regulations 
require that specified types of energy-using equipment meet or exceed minimum 
levels of energy performance. The Regulations also require that specified household 
appliances on sale display an EnerGuide label. This label shows the yearly energy 
consumption rating of an appliance and positions it on a scale between the most- 
and least-efficient comparable models. 


For more information, visit the Web sites at http://oee.nrcan.gc.ca/regulations and 
http://oee.nrcan.gc.ca/appliances. 


Associated with the EnerGuide program is the EnerGuide HVAC Energy Efficiency 
Rating System. It provides consumers with the information they need to purchase 
energy-efficient home heating, ventilating and air-conditioning (HVAC) products 
and provides contractors with the tools to increase sales of energy-efficient 

HVAC equipment. 


For more information, visit the Web sites at http://oee.nrcan.gc.ca/cooling and 
http://oee.nrcan.gc.ca/heating. 


Action Plan 2000 — Residential Equipment 


The Accelerated Standards Action Program (ASAP) will build upon the infrastructure 
developed while administering the current regulatory and labelling programs — notably 
consensus test standards, conformity assessment rules and industry networks. 


It will accelerate the penetration of existing high-efficiency products into the stock of 
appliances and equipment. To do this, the program will deploy a series of market- 
based initiatives that will encourage consumers to purchase “best in class” efficient 
products. This will facilitate improvements in minimum energy performance standards. 
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Some 47 M&M Meat Shops 


franchise locations across 
Canada are currently 
implementing a number 

of energy-saving initiatives. 
There are plans to replicate 
these initiatives in another 
116 stores. Visit the Web site 


at http://buildings.nrcan.gc. 


ca/home_e.htm. 
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Energy Efficiency in the 
Commercial/Institutional 
Sector 


Composition and Trends 

The commercial / institutional sector of 
the economy accounted for 12.5 percent 
of Canada’s secondary energy use and 
12.0 percent of the related GHG emis- 


sions in 1999. 


Improved energy efficiency, combined 
with weather conditions, helped offset 
the effect of increased commercial activ- 
ity between 1990 and 1999. This limited 
the growth in the sector’s energy use to 
13.4 percent. The energy efficiency of 
commercial/ institutional buildings, 
heating and cooling equipment, light- 
ing technology, electric motors and 
control systems improved. Without 
these advances, energy use in the sector 
would have been another 1.6 percent 
higher in 1999. 


GHG emissions from the 

commercial / institutional sector 
increased by 13.7 percent during the 
1990-1999 period. Fewer GHG emis- 
sions would have been released if there 
had not been a shift toward the use of 
more GHG-intensive fuels to generate 


electricity during that period. 


Promoting Energy Efficiency 

Space heating accounts for about 

50 percent of the energy used in this 
sector and offers significant oppor- 
tunities for gains in energy efficiency. 
Auxiliary motors, auxiliary equipment 
and lighting together account for about 
35 percent of commercial / institutional 
energy use. Energy efficiency improve- 


ments are also possible in these areas. 


As is the case in the residential sector, 
it is generally more economical to make 
energy efficiency improvements during 
the construction of a commercial / insti- 
tutional building than after. However, 
given the slow turnover of the building 
stock in this sector and the opportuni- 
ties for energy-efficient retrofits, the 
energy performance of existing build- 


ings must also be improved. 


The OEE’s approach to the commercial / 


institutional sector is to 


¢ use regulations and information 
programs to gradually exclude the 
least-efficient equipment from the 
market and to influence consumers 
to select, and manufacturers to pro- 
duce, energy-efficient products that 


outperform the minimum standards; 
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e accelerate changes in building design, 


construction and operation by 


— marketing the benefits of more 
energy-efficient construction, 

— increasing the awareness and 
knowledge of building owners, 
designers and builders, 

— supporting energy codes and 

— providing incentives for designing 
more energy-efficient buildings; 


and 


* encourage investments in energy- 
efficient building retrofits to lower 
costs and reduce GHG emissions 
by forming partnerships with key 
associations, emphasizing corporate 
energy management planning and 
providing incentives for implement- 


ing energy-efficient retrofits. 


The OEE and Environment Canada 
support the Green Municipal Enabling 
Fund and Green Municipal Investment 
Fund, which are managed by the 
Federation of Canadian Municipalities 
(FCM). These funds support feasibility 
studies and encourage investments in 
projects that improve environmental 
performance or energy efficiency in 
municipal buildings and facilities, 


energy services and renewable energy, 


water and wastewater services, waste 
management and public transportation. 
The Director General of the OEE sits on 
the Green Municipal Funds’ Council, 
and OEE staff are involved in assessing 
projects. Information on the funds can 
be obtained through the FCM’s Web 


site at http:/ /www.fcm.ca. 


Selected Progress Indicators 

¢ Through the Commercial Building 
Incentive Program, 59 projects aimed 
at improving the energy efficiency of 
new commercial, institutional and 
multi-unit residential buildings 
began in fiscal year 2000-2001. The 
projects had an estimated value of 
more than $2.5 million. Buildings are 
designed to achieve energy perform- 
ance that is, on average, 35 percent 
better than that required by the 
Model National Energy Code for 
Buildings (the actual range is 


from 26 to 65 percent). 


Figure 9 


Comparison of Petajoules Consumed — 
Commercial Buildings 
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¢ The Energy Innovators Initiative (EII) 


helps commercial businesses and 
public institutions explore energy 
efficiency options and strategies. 
Member organizations can save 
money and help the environment 
through the reduction of GHG emis- 
sions related to energy consumption. 
The EII offers access to tools, services 
and financial assistance — delivered 
through Energy Innovators Officers 
who work with members as they 
pursue energy management planning 
and retrofits. Since 1992, the EII has 
recruited over 600 organizations, rep- 
resenting approximately $2.5 billion, 
or 26.9 percent, of the energy bills in 


these sub-sectors. 


e The EII Pilot Retrofit Incentive 


encouraged commercial and institu- 
tional organizations to initiate or 
expand the scope of energy efficiency 
projects. In its first three years, the 
program approved 52 projects repre- 
senting over 8 million square metres 
of space. These projects will reduce 
energy costs by $21 million and energy 
consumption by 1.5 million gigajoules 
annually (or 20 percent on average), 
based on a total investment of 

$210 million (of which $9.2 million 
came from the incentive). In 2001, the 
incentive was enhanced and renamed 
“Energy Retrofit Assistance.” Funding 
is available for retrofit plans and 


projects, up to $250,000. 
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_ OEE Buildings Programs 
| _ The Commercial Building Incentive Program provides financial incentives to 
eligible building owners who construct new commercial, institutional and multi-unit 
_ residential buildings that are at least 25 percent more energy efficient than similar 
buildings constructed to meet the Model National Energy Code for Buildings. 


For more information, visit the Web site at http://oee.nrcan.gc.ca/cbip. 


The Energy Innovators Initiative encourages investment in energy efficiency 
to reduce energy costs and consumption in commercial and institutional buildings. 
Financial incentives are available for qualifying retrofit plans and projects. 


For more information, visit the Web site at http://oee.nrcan.gc.ca/eii. 


OEE equipment programs, described on page 19, also affect the commercial/institutional sector. 


Action Plan 2000 — Commercial/Institutional Sector 


The Energy Innovators Initiative has been expanded with new elements aimed 
at offering financial assistance for energy-intensive retrofits and for retrofit 
planning services. 


The Accelerated Standards Action Program (ASAP), described on page 19, may 
also affect products in the commercial/institutional sector. 
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BHP Diamonds Inc., Canada’s 


first diamond mine operator, 
seeks ways to limit the 
impact of its operations 

on the environment. Energy 
efficiency is playing a 

major role in its search. 

Visit the Web site at 


http://buildings.nrcan.gc. 


ca/home_e.htm. 
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Energy Efficiency in the 
Industrial Sector 


Composition and Trends 

For the purposes of this report, the 
industrial sector of the economy 
includes forestry, construction, mining 
and manufacturing. In 1999, this sector 
accounted for 39.0 percent of secondary 
energy use in Canada and 33.3 percent 


of related GHG emissions. 


Industrial energy use increased by 

11.4 percent between 1990 and 1999 as 
a result of growth in economic activity. 
However, more energy would have 
been used if energy efficiency had not 
improved by 9.1 percent. The sector 
achieved this efficiency by rationalizing 
operations, installing more efficient 


equipment and other efforts. 


GHG emissions from the industrial 
sector increased by 6.6 percent between 
1990 and 1999. Like the commercial / 
institutional sector, fewer GHG emis- 
sions would have been released if there 
had not been a shift toward the use of 
more GHG-intensive fuels to generate 


electricity during this period. 


Promoting Energy Efficiency 

In the industrial sector, energy is used 
primarily to produce heat, to generate 
steam, or as a source of drive power. 
Energy efficiency improvements are 
most easily achieved in equipment and 
processes that are common to many 


industries, such as motors and auxiliary 


systems. Continued switching from 
fossil fuels to GHG-neutral energy 
sources (such as wood and pulp waste) 
represents another opportunity to 


reduce emissions from this sector. 


The OEE’s approach in the industrial 


sector is to 


¢ implement more stringent minimum 
efficiency standards for electric 
motors and for fluorescent and 


incandescent lamps; and 


¢ encourage and simplify voluntary 
action, both industry-wide and at 
the company level, to improve 


energy efficiency. 


Selected Progress Indicators 

¢ Amendments to the Energy Efficiency 
Regulations have raised the efficiency 
standard for industrial motors by 
about 5 percent and are expected to 
result in aggregate annual energy 
savings of 16.3 petajoules in 2010 
(Figure 10). Associated with these 
savings is a reduction in GHG emis- 
sions by more than 2 megatonnes. 
More than half of the projected 
energy savings are expected to 


come from the industrial sector. 


e By June 2001, 301 industrial com- 
panies had been recruited by the 
OEE’s Industrial Energy Innovators 
Initiative. More than 200 Industrial 
Energy Innovators have prepared 
and submitted action plans describ- 


ing their efficiency projects. 
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e The Canadian Industry Program 
for Energy Conservation (CIPEC) 
has a network of more than 40 trade 
associations representing more than 
4000 companies from Canada’s 
mining and manufacturing sectors. 
CIPEC reports on approximately 
90 percent of total secondary 
industrial energy demand through 
its 23 task forces. The aggregate 
CIPEC target is a 1-percent overall 
improvement in industrial energy 


intensity per year through to 2005. 


The number of CIPEC task forces with 
established energy efficiency improve- 
ment targets continues to rise. In general, 
they call for energy efficiency improve- 
ments of about 1 percent per year. The 
exceptions are breweries (3 percent), 
textiles (2 percent), cement (0.7 percent) 


and aluminum (0.3 percent). 


Overall, CIPEC exceeded the targets it 
set for itself: from 1990 to 1999, indus- 
trial energy intensity improved, on 


average, by about 1.9 percent per year, 


OEE Industry Initiatives 


Figure 10 
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1990 Versus 1999 Emissions Levels for 
Canadian Industry Program for Energy 
Conservation (CIPEC) Industries 
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while emissions for 1999 are confirmed 
at approximately 2 percent below the 
1990 base case level (Figure 11). 


The Canadian Industry Program for Energy Conservation and the Industrial 
Energy Innovators Initiative are sectoral- and company-level initiatives, respec- 
tively. They help Canadian industries identify energy efficiency potential, establish 
energy efficiency targets and programs, and report on progress. 


For more information, visit the Web site at http://oee.nrcan.gc.ca/cipec. 


OEE equipment programs, described on page 19, also affect the industrial sector. 
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Action Plan 2000 — Industrial Sector 


Following are cross-cutting measures in the industrial sector: 


e expand CIPEC across all industry sectors and broaden efforts to encourage 
achievement of even greater energy efficiency; 


improve awareness of the benefits of reducing GHG emissions and the 
availability of appropriate tools to achieve reductions; 


develop benchmarking studies to provide a means for companies to assess their 
energy efficiency and emissions performance relative to comparable operations; 


provide support for companies to audit their facilities in order to identify 
specific opportunities to improve energy efficiency and reduce GHG emissions 
within their operations; and 


improve the tracking and reporting of energy efficiency and emissions 


trends to further encourage industry to pursue actions related to climate change 
and to help identify promising areas of activity for emissions reductions. 


The Industrial Buildings Incentive Program (|BIP) aims to increase the energy 
efficiency of newly constructed buildings meant to house manufacturing and other 
industrial activities. IBIP will offer an incentive to companies building new industrial 
facilities to offset additional design costs inherent in the initial attempts at 
energy-efficient design. 


The Energy Rating System initiative will identify products and platforms for 
an energy efficiency labelling/rating program for industry; this will ultimately 
improve the efficiency of the stock of energy-using equipment available for 
industrial applications. 


The Accelerated Standards Action Program (ASAP), described on page 19, may also 
affect products in the industrial sector. 
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Energy Efficiency in the 
Transportation Sector 


Composition and Trends 

In 1999, the transportation sector 
accounted for about 28.7 percent of 
secondary energy use in Canada and 


35.7 percent of related GHG emissions. 


Energy efficiency improvements in both 
freight and passenger transportation 
limited the growth in transportation 
energy use to 20.3 percent between 

1990 and 1999. Without these improve- 
ments, transportation energy use would 
have been another 5 percent higher in 
1999. The increase in energy use is due 
to many factors. Three of the most 
important are the growth in vehicle 
activity; Canadians’ increasing prefer- 
ence for minivans and sport utility 
vehicles; and the growth in the amount 
of freight shipped by truck, which is 
more energy-intensive than some other 


forms of transport. 


GHG emissions from the transportation 
sector increased by 19.6 percent from 
1990 to 1999, consistent with the 


increase in energy use. 


The transportation sector consists of 
three sub-sectors — passenger, freight 
and off-road. The passenger sub-sector 
comprises three modes — road, rail and 
air — whereas the freight sub-sector 
includes road, rail and marine modes. 
Road transport uses the most energy, 


accounting for more than 80 percent of 


energy use for passenger transportation 
and more than 75 percent for freight 


transportation. 


Promoting Energy Efficiency 
Opportunities to improve the energy 
efficiency of road transport include 


manufacturing more fuel-efficient 


vehicles, encouraging private and 

commercial owners to purchase more 
fuel-efficient vehicles, and promoting 
more fuel-efficient driving and mainte- Volvo Cars of Canada Ltd. 


nance practices. As well, passenger agreed to sign on to the 


and freight users can use more energy- : é 
a EnerGuide for Vehicles 
efficient modes of transportation. 


program in the spring of 2007. 

The OEE’s approach in the transporta- 

, All of the major vehicle manu- 
tion sector is to 


rs. facturers are now on board. 
e improve the energy efficiency of 


the vehicle stock offered to, and Visit the Web site at 


purchased by, consumers and fleet http://energuide.nrcan.gc.ca/ 


owners; and htmi/home.html. 


e influence driver behaviour, vehicle 
maintenance practices and fleet 


management. 


Selected Progress Indicators 

e Company average fuel consumption 
(CAFC) is an industry-wide, sales- 
weighted measure used to determine 
the average fuel consumption of 
the entire new vehicle fleet. The 
CAFC is calculated for each model 
year and expressed in litres per 
100 kilometres (L/100 km). 
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Between 1990 and 1999, the CAFC of 
new passenger cars sold in Canada 
improved by 2.4 percent, dropping 
from 8.2 to 8.0 L/100 km. The light- 
duty truck segment includes pickup 
trucks, vans and sport utility vehicles. 
This segment’s CAFC improved by 
0.9 percent, dropping from 11.4 to 
11.3 L/100 km between 1990 and 1999. 


When passenger cars and light-duty 
trucks are combined, however, the 
CAFC worsened by 3.3 percent 

— the average fuel consumption of 
new vehicles rose from 9.1 L/100 km 
in 1990 to 9.4 L/100 km in 1999, 
mainly due to a shift in consumer 
demand from passenger cars to 


light-duty trucks (Figure 12). 


In February 2001, eight automobile 
manufacturers received the annual 
EnerGuide for Vehicles Awards for 
manufacturing the most fuel-efficient 
two-seater, sub-compact, compact, 
mid-sized and full-sized passenger 
cars, as well as station wagons, vans, 
pickup trucks and special-purpose 
vehicles. Manufacturers affix the 
EnerGuide Label for Vehicles to new 
vehicles to provide buyers with 
information on the fuel consumption 
of each vehicle. In 1999, 64 percent of 
new vehicles for sale on dealer lots 
displayed the EnerGuide Label 


for Vehicles. 


¢ Auto$mart aims to improve the 
energy efficiency practices of private 
motorists by influencing car pur- 
chase decisions, on-road driving 
practices and vehicle maintenance 
practices through the use of driver 
information. In the last year, nearly 
250 new-driver educators were 
using the Auto$mart driver kits, 
and the program reached about 


60 000 novice drivers. 


e The goal of FleetSmart is to improve 
the fuel efficiency of, and increase 
the use of alternative fuels in, non- 
federal vehicle fleets. The program 
provides information materials, 
workshops, technical demonstrations 
and driver training programs to 
help fleet operators assess and 


pursue opportunities to increase 


Figure 12 


New Passenger Car and Light-Duty Truck 
Market Shares, 1990 to 1999 
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energy efficiency in their operations. registered with the program, 
To date, 728 fleets representing and close to 99 000 drivers have 
156 520 commercial vehicles have been trained. 


OEE Transportation Programs 


The Motor Vehicle Fuel Efficiency Initiative encourages manufacturers to produce 
vehicles that meet voluntary average fuel consumption targets for new cars, 

vans and light-duty trucks. For more information, visit the Web site at 
http://oee.nrcan.gc.ca/english/programs/motorvehicles.cfm. 


Auto$mart is an information program that encourages motorists to buy, drive 
and maintain their vehicles in ways that reduce fuel consumption, save money 
and benefit the environment. For more information, visit the Web site at 
http://oee.nrcan.gc.ca/vehicles. 


Under EnerGuide for Vehicles, manufacturers voluntarily affix an EnerGuide 
label to each new car, van and light-duty truck sold in Canada. The label indicates 
the vehicle’s fuel consumption rating and estimated annual fuel costs to help 
consumers select the most fuel-efficient vehicle that meets their needs. For more 
information, visit the Web site at http://oee.nrcan.gc.ca/vehicles. 


FleetSmart provides private-sector fleet managers with information, workshops, techni- 
cal demonstrations and training programs on fuel-efficient practices for fleet vehicles. 
For more information, visit the Web site at http://oee.nrcan.gc.ca/fleetsmart. 


Action Plan 2000 — Transportation Sector 


The Motor Vehicle Fuel Efficiency Initiative seeks to significantly raise the target 
for voluntary light-duty vehicle fuel efficiency for the 2010 model year and to phase 
in a large improvement in fuel efficiency — starting as early as 2004. 


The goal of the Freight Efficiency and Technologies initiative is to increase the 
freight transportation industry's participation in voluntary climate change initiatives. 
It will increase operating efficiency, as well as environmental training and awareness 
among freight operators and shippers. It will also demonstrate and encourage stake- 
holders to take up innovative environmental technologies and best practices within 
the freight transportation sector. 
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Other Office of Energy 
Efficiency Initiatives 


In addition to delivering sector-specific 
initiatives, the OEE manages two pro- 
grams that cut across all energy-using 


sectors of the economy: 


e The Public Information Program 
produces and markets numerous 
publications and provides promo- 
tional products and marketing 
support, including exhibits, for 
all OEE initiatives. 


¢ The National Energy Use Database 
(NEUD) initiative is a reliable and 
comprehensive source of information 
on end-use energy consumption in 
all sectors of the Canadian economy 
(residential, commercial / institutional, 
industrial, agriculture and transporta- 


tion sectors). 


Selected Progress Indicators 
¢ In 2000, the OEE’s corporate energy 


efficiency exhibit participated in 
seven home shows across Canada 
and received almost 100 000 visitors. 
Each year, the OEE distributes 
about 2 million copies of more than 
300 energy efficiency and alternative 
energy publications to individuals 
and program partners. More than 

75 percent of these publications are 


available on-line. 


The NEUD works in conjunction 
with partners such as Statistics 
Canada and Canadian organizations 
to regularly develop and implement 
several energy-use data collection 
exercises. For the first time in 
Canada, the NEUD implemented 

a Commercial and Institutional 
Building Energy Use Survey to 
collect energy consumption and 
intensity information from the 
different buildings that make up 


the commercial / institutional sector. 
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Government of 


Canada Leadership 


n 1995, the Government of Canada 
I committed to “getting its own house 
in order” by reducing GHG emissions 
from its operations by at least 20 per- 
cent from 1990 levels by the year 2005. 
This commitment and an action plan 
were registered with what is now 
known as Canada’s Climate Change 
Voluntary Challenge and Registry Inc. 
(VCR Inc.). 


To date, the Government of Canada 
already has reduced its GHG emissions 
by over 19 percent. The OEE has played 
an important role in helping to achieve 
this reduction through two of its pro- 
grams — the Federal Buildings Initiative 
and FleetWise — and through its contri- 
bution to developing and implementing 
the Federal House in Order Initiative. 
This initiative formally centralizes 
government efforts to monitor, track 


and reduce its own emissions. 


Action Plan 2000 strengthened the 
Government of Canada’s leadership 
role by updating the government target 
to 31 percent below 1990 levels by 2010. 
This goal will be achieved primarily 

by making energy efficiency improve- 
ments in buildings, putting the “federal 
garage in order,” switching to cleaner 
fuels and buying more renewable 


energy. 


The Federal Buildings Initiative is a 
voluntary program that helps federal 
departments and agencies improve the 


energy efficiency of their facilities. It 


Government of Canada Leadership 


provides them with a model framework 
for updating government buildings 
with energy-saving technologies and 
practices. To date, Federal Buildings 
Initiative contracts with private-sector 
energy service companies have 
financed retrofits in more than 

6500 Government of Canada buildings. 
This has resulted in annual energy sav- 
ings of about $26 million, significant 
reductions in GHG emissions and a 
healthier, more comfortable work 
environment. The initiative’s approach 
is being replicated by some provinces 
and municipalities in Canada. For more 
information, visit the Web site at 


http: / /oee.nrcan.ge.ca/ fbi. 


The FleetWise program helps federal 
departments reduce their operating 
costs by increasing the energy efficiency 
of their motor vehicle fleets and pro- 
moting the use of alternative 
transportation fuels within the federal 
fleet. The program provides federal 
fleet managers with information and 
tools to improve the operational 
(including energy) efficiency of their 
fleets, reduce emissions from federal 
operations and accelerate the use of 
alternative fuels. Between 1995 and 
2000, the size of the fleet decreased 
by 9 percent. At the same time, the 
number of kilometres travelled per 
vehicle decreased by 11 percent. 
However, GHG emissions from the 
fleet increased by 13 percent over 


the same period. This reflected the 


increased proportion of trucks and vans HEVs are preferable to conventional 


compared with passenger vehicles, vehicles because they are more energy 
as well as improved data collection efficient and emit fewer pollutants. 
for fuels. The Government of Canada purchased 


, 52 Prius vehicles in the 2000-2001 fiscal 
Under FleetWise, the Toyota Prius e 

; ; year. For more information, visit the 
sedan — a hybrid electric vehicle 


Web site at http:/ /oee.nrcan.gc.ca/ 
(HEV) — has been promoted to fleet 


; fleetwise. 
managers in federal departments and 


agencies as an alternative fuel vehicle. 


Action Plan 2000 - Government of Canada Leadership 


New and expanded initiatives — announced under Action Plan 2000’s Federal House 
in Order Initiative — call for the OEE, in conjunction with Environment Canada, to 
continue to play an important role in helping departments meet the government's 
new emissions-reduction target. 


e Key departments are responsible for 95 percent of GHG emissions by the 
Government of Canada. They will commit to individual energy reduction targets, 
thus sharing the responsibility for achieving the overall federal emissions target 
of 31 percent below 1990 emissions levels. 


The Federal Buildings Initiative will provide additional project facilitation, 
planning advice and contracting help to secure energy management services 
for projects. 


The Fleet Strategies and Ethanol Fuel Initiative will promote life-cycle 
costing, “best in class” vehicle identification and continued use of alternative 
fuels through the FleetWise program. Support will also be given to increasing 
the penetration of ethanol-blended fuels in federal fleets. 


The Leadership Challenge will encourage all federal departments and 
agencies to participate in efforts to reduce emissions. The challenge will provide 
best-practices information on employee awareness, staff training, solid-waste 
management and GHG-responsible procurement. It will also support public 
transit and “green” commuting. 


Canada's Greenhouse Gas Inventory will be used to track progress through 
a central GHG inventory and for annual reporting through VCR Inc. 
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Message From the Minister 


I am pleased to present the fifth edition of The State of Energy Efficiency in 
Canada. This report describes the progress of Canada’s economic sectors in 
improving energy efficiency. 


Canadians have been making great strides in this regard. Canada’s energy use 
has improved by 9.4 percent since 1990, and we are saving $8.7 billion per 
year in energy costs. 


Much of this progress has been due to the initiatives related to energy efficiency 
offered by Natural Resources Canada through the Office of Energy Efficiency. 
These programs encourage and help Canadians improve their energy use through 
information, training, incentives, and innovative research and development. 


Using less energy to meet our daily needs reduces emissions of greenhouse 
gases that contribute to climate change. As Canada implements the Kyoto 
Protocol, we will need to reduce our emissions, and improving our use of 
energy is the most effective way to make progress toward our goals. 


We all need to take action. Companies of all sizes. Governments at all levels. 
And individual Canadians. In our Climate Change Plan for Canada, we propose 
that every Canadian set the goal of reducing personal greenhouse gas emissions 
by an average of one tonne per year by 2008-2012. The Plan shows that the 
choices we make in our daily lives can have an impact on climate change. The 
programs of Natural Resources Canada will continue to help Canadians use 
energy more wisely at home, at work and on the road. 


By promoting the responsible use of our energy resources, Natural Resources 
Canada builds on the Government of Canada’s commitment to ensuring the 
quality of life in our communities, a healthy environment and continued 
economic prosperity - for the Canada we want, for ourselves and for 

future generations. 


Me MAblinnl 


Herb Dhaliwal 
Minister of Natural Resources 
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Executive Summary 


The Office of Energy Efficiency (OEE) is Canada’s foremost centre for energy 
efficiency - both for key programs that promote energy efficiency in the major 
energy-using sectors of the economy and for the collection and analysis of 
energy efficiency data and trends. Clients range from individual consumers to 
school boards and large corporations. 


The OEE manages energy efficiency and alternative fuels measures aimed 

at the residential, commercial, industrial and transportation sectors. Guided 
by the OEE’s vision statement of “Leading Canadians to Energy Efficiency at 
Home, at Work and on the Road,” these programs target all energy consumers 
and emphasize partnerships and economic investments. They aim to overcome 
the market barriers of inadequate information and knowledge, institutional 
deterrents in energy end-use markets and financial and economic constraints 
on energy users. 


At the core of the OEE’s analytical capacity is its annual assessment of trends 
in energy use and related greenhouse gas (GHG) emissions in Canada since 1990. 
The results are published in the technical report Energy Efficiency Trends in 
Canada. A key component of this report is the OEE Energy Efficiency Index - 
the only one of its kind in Canada - which shows changes in the efficiency 
with which Canadians use energy to heat and cool their homes and workplaces 
and to operate their appliances, vehicles and factories. This year the OEE 
Index shows a sizable 9.4 percent improvement in energy efficiency since 1990. 


As a result of this improvement, Canadians are saving about $8.7 billion per 
year in energy costs. Moreover, energy use increased by only 16.7 percent 
between 1990 and 2000 rather than the 26.1 percent that would have taken 
place without increases in energy efficiency. As well, energy-related GHG 
emissions are more than 38 megatonnes lower than they would otherwise 
have been. The OEE Index shows that, even with the many barriers to 
improvement in energy efficiency, strong, measurable progress has been 
made, due in part to the programs of the OEE. 


In 1995, the Government of Canada committed to “getting its own house in 
order” by reducing GHG emissions from its operations by at least 20 percent 
from 1990 levels by the year 2005. To date, the Government of Canada has 

reduced its GHG emissions by more than 21 percent. The OEE has played and 
will continue to play an important role in helping to achieve this reduction. 
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One of the most pressing environmental challenges is that of climate change. 
The international scientific community has concluded that the rapid increase 
in the concentration of GHG emissions in the atmosphere can be expected 

to increase the earth’s surface temperature, change our climate, alter our 
environment and endanger our health. As Canada moves steadily forward in 
developing a national implementation strategy to meet its target for reducing 
GHG emissions under the Kyoto Protocol, the OEE continues to expand and 
improve the programs that support Canadians in a key element of this 
strategy - an increased emphasis on energy efficiency. A dynamic, flexible 
and proactive organization, the OEE will continue to evolve in response to 
the climate change challenge and to new energy efficiency opportunities 
throughout society. 


Please note that this document does not reflect decisions and developments 
occurring after September 30, 2002. 


This edition of the State of Energy Efficiency in Canada is available 

in CD-ROM format. Also included on the CD-ROM are energy efficiency 
success stories and other OEE publications. To order the CD-ROM, visit 
the OEE’s Web site at oee.nrcan.gc.ca or call 1 800 387-2000 (toll-free). 
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The Office of Energy Efficiency 


The Office of Energy Efficiency (OEE) was established in April 1998 as part of 
Natural Resources Canada (NRCan). Its mandate is to strengthen and expand 
Canada’s commitment to energy efficiency. The OEE is part of Canada’s efforts 
to address climate change. It builds on efforts by NRCan over the past three 
decades to promote energy conservation, continuous increases in energy 
efficiency and greater use of alternative sources of energy as ways to protect 
the environment and strengthen Canada’s economic competitiveness. 


The OEE manages energy efficiency and alternative fuels measures aimed 

at the residential, commercial, industrial and transportation sectors.! Guided 
by the OEE’s vision statement of “Leading Canadians to Energy Efficiency at 
Home, at Work and on the Road,” these programs target all energy consumers 
and emphasize partnerships and economic investments. They aim to overcome 
the market barriers of inadequate information and knowledge, institutional 
deterrents in energy end-use markets and financial and economic constraints 
on energy users. 


The OEE is also responsible for 


> collecting and analysing data on energy end-use; 

> developing new measures to increase the impact and reach of NRCan’s 
support for energy efficiency improvement; 

> modifying its existing programs to increase their effectiveness and efficiency; 

> reporting annually on the state of energy efficiency in Canada and commu- 
nicating up-to-date energy efficiency information through its publications 
and Web site at oee.nrcan.gc.ca; and 

> managing Canada’s Energy Efficiency Awards. 


The OEE plays a key role in administering the Public Education and Outreach 
(PEO) program of the Government of Canada’s Climate Change Action Fund 
(CCAF). PEO projects promote public awareness and understanding of climate 
change and encourage Canadians to take action to reduce GHG emissions and 
adapt to climate change. OEE staff participate in evaluating project proposals 
and manage energy efficiency projects funded under the CCAF-PEO program. 


The OEE is assisted by the National Advisory Council on Energy Efficiency, 
comprising energy efficiency experts and leaders from all sectors of the economy 
and all regions of the country. 


1 The OEE’s alternative transportation fuels initiatives encourage the transition to less carbon- 
intensive energy sources in the transportation sector. 
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The State of Energy Efficiency 
in Canada 


The Office of Energy Efficiency (OEE) has become Canada’s foremost centre for 
collecting and analysing energy efficiency data, analysing trends in energy use 
and developing key programs that promote energy efficiency in the major 
energy-using sectors of the economy. One of its goals is to improve Canada’s 
ability to track the influence of its energy efficiency programs on market 
trends and identify opportunities to further improve energy efficiency. 


At the core of the OEE’s analytical capacity is its annual assessment of trends 
in energy use and related greenhouse gas (GHG) emissions in Canada since 
1990. The results are published in the technical report Energy Efficiency Trends 
in Canada. Changes in energy efficiency cannot be measured directly at the 
sectoral or economy-wide level. Thus, to track changes in energy efficiency, 
the OEE has used a factorization methodology to develop the OEE Energy 
Efficiency Index, the only one of its kind in Canada. 


The OEE Index depicts annual changes in energy efficiency in the Canadian 
economy. Moreover, it identifies these changes better than the indicator 
previously used - the ratio of gross domestic product to energy use, commonly 
referred to as “energy intensity.” This is because energy intensity is influenced 
by changes in economic structure, the weather and energy efficiency. 
Nevertheless, it is important to note that the OEE Index is only an estimate 
of changes in energy efficiency in the economy. Even after accounting for the 
other principal factors that influence energy intensity, the resulting estimate 
of energy efficiency includes some factors not related to efficiency. For example, 
the estimate of industry energy efficiency will reflect changes in sub-sector 
mixes of products or in the products themselves. 


The OEE Index shows that, even with the many barriers to improvement in 
energy efficiency, strong, measurable progress has been made, due in part to 
the programs of the OEE. For 1990-2000, the OEE Index shows an increase in 
value, indicating that energy efficiency improved by 9.4 percent (Figure 1). As 
a result of this improvement, Canadians are saving about $8.7 billion per year 


2 For more information on the OEE Energy Efficiency Index, see Energy Efficiency Trends in Canada 
1990 to 2000 —- June 2002. To obtain a copy, write to Energy Publications, c/o DLS, Ottawa ON 
K1A 0S7, telephone 1 800 387-2000 (toll-free) or fax (819) 779-2833. The document can also 
be viewed on the OEE Web site at oee.nrcan.gc.ca/neud/dpa/data_e/Trends. pdf. 
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Figure 1 
The OEE Energy Efficiency Index, 
1990-2000 (Index: 1990 = 1.00) 
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Figure 2 

Impact of Energy Efficiency 
mprovements on Energy Use 
(Index: 1990 = 1.00) 
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in energy costs. Moreover, energy use increased by only 16.7 percent between 
1990 and 2000 rather than the 26.1 percent that would have taken place 
without increases in energy efficiency. As well, energy-related GHG emissions 
are more than 38 megatonnes lower than they would otherwise have been 
(Figure 2). 


Each of the four principal end-use sectors in the Canadian economy (residential, 
commercial, industrial and transportation) contributed to this improvement in 
energy efficiency. Following are a few highlights from the analysis: 


> In the residential sector, the combined effects of an 18 percent increase 
in floor space, an increase in the average number of major appliances per 
household and the cold winter of 2000 relative to 1990 were partially off- 
set by a 15.1 percent improvement in energy efficiency. This kept the 
increase in residential energy use over the review period to 6.8 percent 
over 1990 levels. 

> The 2.7 percent improvement in energy efficiency in the commercial/ 
institutional sectors over the 1990-2000 period contributed to reducing 
GHG emissions by 1.3 megatonnes. 

> Although there was a 36 percent increase in industrial activity, much of 
it occurred in the less energy-intensive industries, such as electrical and 
electronic products. That, plus an 8.7 percent improvement in energy 
efficiency between 1990 and 2000, restrained the increase in energy use 
in the industrial sector to 16.3 percent. 

> Despite a 7 percent increase in weight and a 33 percent increase in horse- 
power, the energy use of the average new mid-sized car has improved 
slightly since 1990; i.e., the average lab-tested fuel consumption per 
100 km travelled improved from 8.9 to 8.7 L/100 km. 

> Passenger transportation energy use increased by 12.6 percent, and freight 
transportation energy use increased by 34.1 percent. However, improvements 
in energy efficiency served to decrease energy use by 9.8 percent so that 
energy use increased by only 21.5 percent rather than the 32.3 percent 
that would otherwise have occurred in the transportation sector. 
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Energy Use in Canada 


Through the National Energy Use in Canada Database (NEUD), the OEE 
collects and analyses energy use data for all sectors of the Canadian 
economy - the residential, commercial, industrial, transportation and 
agriculture sectors. The NEUD’s goal is to 


> develop and provide better information on energy use and market 
trends; 

> improve Canada’s ability to track the influence of its energy efficiency 
programs on market trends; and 

> help identify opportunities to further improve energy efficiency in 
Canada. 


For more information, visit the Web site at oee.nrcan.gc.ca/dpa. 
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Taking Action on Climate Change 


One of the most pressing environmental challenges is that of global climate 
change. The international scientific community has concluded that the rapid 
increase in the concentration of greenhouse gas (GHG) emissions in the 
atmosphere can be expected to increase the earth’s surface temperature, change 
our climate, alter our environment and endanger our health. In Canada, climate 
change could lead to more frequent and severe flooding in low-lying areas, 
extended dry seasons, severe winter and summer storms, landslides, the 
collapse of road and rail systems and more. For more information, visit the 
Government of Canada Web site at www.climatechange.gc.ca/english/index.shtml. 


Most human-generated GHG emissions are produced through the combustion 
of fossil fuels. Although Canada accounts for only about 2 percent of the 
world’s GHG emissions, it needs to be part of the solution. In December 1997, 
Canada joined 160 other nations in negotiating the Kyoto Protocol, which sets 
out specific emissions reduction targets for the world’s 38 industrialized 
nations. Canada’s target is to reduce emissions by 6 percent below 1990 levels 
by the period 2008-2012. 


The federal, provincial and territorial governments established the National 
Climate Change Process in 1998 to examine the costs, impact and benefits 

of implementing the protocol and the implementation options open to Canada. 
Sixteen Issue Tables / Working Groups examined sectoral and cross-sectoral 
approaches to addressing climate change. This was followed by further analysis 
of and national consultations on options developed by the Issue Tables. In 
2000, the Joint Meeting of Ministers of Energy and the Environment approved 
a National Implementation Strategy on Climate Change and announced 
Canada’s First National Climate Change Business Plan, which outlined actions 
from all jurisdictions to address climate change. 


The Government of Canada Action Plan 2000 on Climate Change, announced in 
October 2000, is the Government of Canada’s contribution to the First National 
Business Plan. This $500-million, five-year plan covers sectors that account 
for more than 90 percent of Canada’s GHG emissions. Action Plan 2000 
comprises initiatives in transportation, energy production, industry, buildings, 
forestry and agriculture, international projects, technology, science and 
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adaptation. It promotes measures that are cost-effective, encourages actions 
by industry and consumers, complements actions by provinces and territories 
and lays the groundwork for long-term changes. In addition to their contribution 
to GHG emissions reductions, the measures also encourage the development 
of innovative technologies and processes that will lead to new economic 
opportunities for Canada. 


12 The State of Energy Efficiency in Canada 


Energy Use, Energy Efficiency and 
Greenhouse Gas Emissions 


Canada, like other industrialized countries around the world, depends heavily 
on fossil fuels to meet its energy needs. These fuels, when burned, release 
carbon dioxide (CO,), and to a lesser extent, nitrous oxide and methane, all 
of which are greenhouse gases (GHGs). In general, the more energy Canadians 
use, the more GHG emissions produced and the greater the impact on global 
climate change. 


Between 1990 and 2000, the amount of energy that Canadians used to heat and 
cool their homes and workplaces and to operate their appliances, vehicles and 
facilities - known as secondary energy use - increased by about 16.7 percent. 
GHG emissions associated with this energy use? increased by about 16.3 percent, 
accounting for 65.6 percent of all GHG emissions in Canada in 2000. 


Several factors affect how much energy the Canadian economy uses. These 
include the level of economic activity in a sector (e.g., production by industry, 
floor space in the residential or commercial sector); structure (the mix of 
activities that consume energy in a sector); the weather; and how efficiently 
each sector uses energy. By promoting improved energy efficiency, the Office of 
Energy Efficiency’s (OEE’s) programs are helping Canada reduce its GHG emissions. 


Other Factors Affecting Energy Use 


Canada’s increased energy use between 1990 and 2000 was primarily due to 
growth in economic activity in each end-use sector. For example, activity in the 
industrial sector increased by 36 percent during this period. In the residential 
sector, the number of households and the total floor space of households 
increased by 18 percent. Likewise, the amount of commercial floor space in 
Canada grew by 24 percent over the 1990-2000 period. In the transportation 
sector, there was a 14.7 percent increase in passenger-kilometres and a 

37.1 percent increase in freight tonne-kilometres. 


Changes in structure - the mix of activities that consume energy - contributed 
to decreased energy use between 1990 and 2000. The decrease is entirely due 
to changes in the industrial sector. 


3 This includes the GHGs resulting from electricity generation. 
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Figure 3 
Energy Use by Sector, 2000 
(petajoules) 
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Figure 4 
Secondary Energy-Related Greenhouse 
Gas Emissions by Sector, 2000 
(megatonnes of CO, equivalent) 
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The industrial sector accounted for 39.2 percent of total secondary energy use 
in Canada in 2000 (Figure 3) and 33.6 percent of secondary energy-related GHG 
emissions (Figure 4).* The second largest energy-using sector — transportation - 
accounted for 28.0 percent of energy use in 2000, but it also accounted for 
34.5 percent of GHG emissions, more than any other sector. This is because 
the energy used in transportation, primarily gasoline and diesel fuel, produces 
more GHG emissions than other energy sources when combusted. 


4 There are other sources of GHG emissions (e.g., fugitive emissions and non-energy industrial 
process emissions). For further information, refer to Environment Canada’s Canada’s Greenhouse 
Gas Inventory: 1999-2000. A copy is available at www.fhio.gc.ca/GHG/GHG.htm. 
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Moving the Market Toward Higher 
Efficiency in the Major Energy 
End-Use Sectors 


The Office of Energy Efficiency Approach 


Guided by the vision statement “Leading Canadians to Energy Efficiency at Home, 
at Work and on the Road,” the OEE’s programs target all energy consumers and 
emphasize partnerships and economic investments. The OEE uses five basic 
policy instruments to overcome the market barriers of inadequate information 
and knowledge, institutional deterrents in the energy end-use market, and 
financial and economic constraints on energy users: 


> leadership by the Government of Canada in reducing emissions from its 
own use of energy; 

> information programs to advise energy users of the benefits of energy 
efficiency and to increase awareness, acceptance and adoption of energy- 
efficient technologies and practices; 

> voluntary programs that support actions by energy users to improve their 
energy efficiency; 

> direct financial incentives to encourage investment in energy-efficient 
buildings and building retrofits in order to stimulate more rapid deployment 
of energy-efficient technologies and practices; and 

> regulations that set minimum performance standards to eliminate less 
energy-efficient products from the market. 


The OEE maintains strong links with Natural Resources Canada’s (NRCan’s) 
research and development programs for advanced energy-efficient technologies. 
It works closely with NRCan’s CANMET Energy Technology Centre to ensure 
that Canadians are kept abreast of technology developments that can either 
reduce the consumption of fossil fuels or enable the transition to less greenhouse- 


gas-intensive energy sources, including renewable energy. 


Reporting 

Informing key decision-makers in government, industry and the environmental 
and international communities about Canada’s energy efficiency efforts and 
successes is another of the OEE’s major tasks. Reporting on the state of energy 
efficiency in Canada is one element of this work. The OEE also publishes an 
annual technical report, Energy Efficiency Trends in Canada, and coordinates 
the drafting and publication of two NRCan reports: Report to Parliament Under 
the Energy Efficiency Act and Annual Report on Emissions Reductions From 


Federal Operations. 
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OEE Annual Publications and Web Site 


The OEE makes its publications and other documents on energy efficiency 
available to Canadians and others through a comprehensive Web site. 
The site provides details on OEE programs and offers practical, up-to- 
date information and tips for all energy users. It also provides access 

to the OEE’s comprehensive electronic Directory of Energy Efficiency and 
Alternative Energy Programs in Canada. For more information, visit the 
Web site at oee.nrcan.gc.ca/neud/dpa/policy_e/programs.cfm. 


Canada’s Energy Efficiency Awards 


Canada’s Energy Efficiency Awards are managed by the OEE to encourage 
and honour Canadian innovation and achievements in energy efficiency by 
businesses, institutions, communities, governments and individuals. Now in 
their third year, the awards send a positive message to Canadians and the 
world that Canada is taking action on climate change. 


Awards are given in several categories - equipment and technology, housing, 
buildings, industry, outreach, media and a student competition - and, as of 

2003, will be presented annually. For more information, visit the Web site at 
oee.nrcan.gc.ca/awards. 
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Other OEE Responsibilities 


The OEE participates in the work of the federal, provincial and territorial 
Analysis and Modelling Group (AMG). It was created by and reports to the 
National Air Issues Coordinating Committee - Climate Change. The AMG operates 
in an open and transparent manner in addressing issues related to climate 
change data, analysis and modelling. 


The OEE plays a key role in administering the Public Education and Outreach 
(PEO) program of the Government of Canada’s Climate Change Action Fund 
(CCAF). The Director General, OEE, is the co-lead with Environment Canada 

in overseeing the program. PEO projects promote public awareness and under- 
standing of climate change and encourage Canadians to take action to reduce 
greenhouse gas emissions and adapt to climate change. OEE staff evaluate 
project proposals as part of the interdepartmental review process. They 

also managed a number of energy-efficiency-related projects funded under 
the CCAF-PEO program. For more information, visit the Web site at 
www.climatechange.gc.ca. 


In the municipal sector, the OEE coordinates NRCan’s participation in the 
implementation, governance and project approval process of the Federation 
of Canadian Municipalities’ Green Municipal Funds. For more information, 
visit the Web site at www.fcm.ca. 


Office of Energy Efficiency Report 2002 17 


Energy Efficiency for Equipment 


Composition and Trends 


Energy-using equipment plays a critical role in energy consumption in the 
residential, commercial and industrial sectors. Although individually such 
items consume relatively modest amounts of energy, the total energy 
requirement for an average building’s energy-using equipment or to 
produce an industrial output can be significant. 


In 2000, 13 percent of energy use in the residential sector was attributable 
to appliances. The major appliances (refrigerators, freezers, dishwashers, 
ranges, clothes washers and clothes dryers) accounted for more than 60 percent 
of this amount, or 8 percent of the total. Lighting fixtures (including lamps 
and ballasts) accounted for a significant amount of energy use in the commercial/ 
institutional sector - 14 percent in 2000. Space heating and cooling equip- 
ment accounted for 60 percent of energy use in the residential sector and 
more than 55 percent in the commercial/institutional sector. 


While the stock of the major appliances increased by 25 percent between 
1990 and 2000, the energy used by these appliances actually decreased by 
10 percent. Increasing popularity of smaller appliances, for which energy 
use increased by 46 percent, resulted in an overall increase in energy use 
of 5 percent. 


Energy use in the industrial sector is largely process-related and requires 
specialized equipment. This situation does not lend itself easily to regulation; 
thus, in the industrial sector, regulation is limited to a few common products, 
such as electric motors and certain lighting products, that are amenable 

to standardization. 
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Promoting Energy Efficiency 


Residential energy-using equipment is an important area for program support — 
because it has a relatively short life (less than 20 years) and is replaced regularly. 
Because lighting fixtures comprise a significant proportion of equipment energy | 
use in the commercial/institutional sector, they are periodically evaluated for 
opportunities in efficiency gains. In the industrial sector, energy efficiency 
improvements are most readily achieved in equipment and processes that are 
common to many industries, such as motors and auxiliary systems. 


The OEE’s approach to improving the energy performance of equipment in the | 
marketplace is to 


> use regulations that set minimum performance standards to gradually 
exclude the least efficient equipment from the market; and 

> influence consumers to select - and manufacturers to produce - energy- 
efficient products that outperform the minimum standards, through 
mandatory and voluntary labelling, information and promotion activities. 


Selected Progress Indicators for Equipment 


> The first Energy Efficiency Regulations under the Energy Efficiency Act 
came into force in 1995. To date, regulations have been established for 
more than 30 products. They cover products that consume 80 percent of 
the energy used in the residential sector and 50 percent in the commercial/ 
institutional sector. 

> The Regulations also require that eight specified types of new household 
appliances for sale display an EnerGuide label.° This label shows the yearly 
energy consumption rating of an appliance and positions it on a scale 
between the most and least efficient comparable models. The label is used 
voluntarily by heating, ventilating and air-conditioning manufacturers 


and suppliers. 


5 The EnerGuide name is used for three voluntary measures — EnerGuide for Houses, EnerGuide for 
Vehicles and EnerGuide for Industry - that are described in the residential, transportation and 
industry chapters of this report. 
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Figure 5 
Average Energy Consumption of New 
Appliances, 1990 and 2000 Models 
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Energy Savings from 
Motor Regulations, 2000-2002 
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Amendments to the Energy Efficiency Regulations have raised the efficiency 
standard for industrial motors by about 5 percent and are expected to 
result in aggregate annual energy savings of 16.3 petajoules in 2010 
(Figure 6). Associated with this is a reduction in GHG emissions by more 
than two megatonnes. More than half of the projected energy savings are 
expected to come from the industrial sector. 


The 1992 Energy Efficiency Act provides the authority for the Government 
of Canada to make and enforce regulations concerning performance and 
labelling requirements for energy-using products (and doors and windows) 
that are imported or shipped between provinces or territories. The Act 
also gives the Government of Canada the authority to collect statistics 
on energy use and alternative energy. 
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OEE Equipment Programs 


The objective of the Energy Efficiency Standards and Regulations is 
to eliminate the less energy-efficient models of energy-using equipment 
from the market through minimum performance regulations under the 
Energy Efficiency Act. 


The Regulations incorporate national consensus performance standards 
that include testing procedures to determine the energy performance 
of the equipment. They prohibit imports of, or interprovincial trade in, 
prescribed products that fail to meet minimum energy performance 
levels and labelling requirements. 


For more information, visit the Web site at oee.nrcan.gc.ca/regulations. 


Labelling and Promotion measures aim to promote the production, 
purchase and use of more energy-efficient major electrical household 
appliances, as well as heating, ventilating and air-conditioning (HVAC) 
and industrial equipment. 


Labelling and Promotion activities consist of rating, labelling and 
promotion to encourage manufacturers to produce and consumers to 
purchase and use energy-using equipment that is more energy efficient. 
EnerGuide for Equipment provides comparative information on the energy 
performance of major household appliances. The voluntary EnerGuide 
HVAC Energy Efficiency Rating System provides information on home 
HVAC products. Introduced in 2001, the Enercy Star® initiative allows 
the consumer to identify the most energy-efficient products available 

in their class, based on a standard set of criteria. 


EnerGuide for Industry promotes and encourages the manufacture, purchase 
and use of industrial equipment that is more energy efficient. Implemented 
in 2001, this new labelling/rating program follows principles similar to 
those for EnerGuide for Equipment. The program targets commonly used 
“off the shelf” industrial equipment such as motors, pumps, transformers, 
compressors, boilers and lights. The program aims ultimately to reduce 
GHGs related to energy use by improving the efficiency of the stock of 
energy-using equipment available for industrial applications. 


For more information, visit the following Web sites: 


> oee.nrcan.gc.ca/appliances 
> oee.nrcan.gc.ca/equipment 
> oee.nrcan.gc.ca/energystar/english 
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Energy Efficiency in the 
Residential Sector 


Composition and Trends 


The residential sector accounted for 17.0 percent of secondary energy use in 
Canada and 15.8 percent of related greenhouse gas (GHG) emissions in 2000. 


Despite significant growth in activity (more houses and increased floor area) 
and the relatively cold winter in 2000, significant energy efficiency improvements 
restricted the increase in residential energy consumption to 6.8 percent above 
1990 levels. Without these energy efficiency improvements, residential energy 
use would have been 14.2 percent higher in 2000. 


GHG emissions from the residential sector increased by 7.3 percent between 
1990 and 2000. This was principally due to the increase in the carbon intensity 
of electricity. 


Promoting Energy Efficiency 


It is usually more economical to make energy efficiency improvements during 
construction than after a home is built. However, by 2010, energy-efficient 
houses built after 1995 will represent only about 20 percent of Canadian housing, 
so energy use in the existing stock of houses also needs to be improved. 


More than 80 percent of residential energy is used for space and water heating, 
and significant potential exists for continued energy efficiency gains in this 
area. The relatively short life (less than 20 years) and regular replacement 

of residential energy-using equipment make it an important area for 

program support. 


With these opportunities in mind, the Office of Energy Efficiency’s (OEE’s) 
approach to the residential sector is to 


> use regulations and information programs to gradually exclude the least 
efficient equipment from the market and to influence consumers to select - 
and manufacturers to produce — energy-efficient products that outperform 
the minimum standards (discussed previously in “Energy Efficiency for 
Equipment” in this report); and 
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> improve the energy performance of new and existing housing by supporting 
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Energy Efficiency in the 
Commercial/Institutional Sector 


Composition and Trends 


The commercial/institutional sector of the economy accounted for 13.0 percent 
of Canada’s secondary energy use and 12.6 percent of the related greenhouse 
gas (GHG) emissions in 2000. 


Improved energy efficiency somewhat offset the effect of increased commercial 
activity between 1990 and 2000. This limited growth in the sector's energy 
use to 22.1 percent. The energy efficiency of commercial/institutional buildings, 
heating and cooling equipment, lighting technology, electric motors and control 
systems improved. Without these advances, energy use in the sector would 
have been another 2.7 percent higher in 2000. 


GHG emissions from the commercial/institutional sector increased by 25.3 percent 
during the 1990-2000 period. Part of the increase was due to a shift toward 
the use of more GHG-intensive fuels to generate electricity during that period. 


Promoting Energy Efficiency 


Space heating accounts for about 50 percent of the energy used in this sector 
and offers significant opportunities for gains in energy efficiency. Auxiliary 
motors, auxiliary equipment and lighting together account for about 35 percent 
of commercial energy use. Energy efficiency improvements are also possible in 
these areas. 


As is the case in the residential sector, it is generally more economical to 
make energy efficiency improvements during the construction of a commercial/ 
institutional building than afterward. However, given the slow turnover of the 
building stock in this sector and the opportunities for energy-efficient retrofits, 
the energy performance of existing buildings must also be improved. 


The Office of Energy Efficiency’s (OEE’s) approach to the commercial/institutional 
sector is to 


> use regulations and information programs to gradually exclude the least 
efficient equipment from the market and to influence consumers to select - 
and manufacturers to produce - energy-efficient products that outperform 
the minimum standards (discussed previously in “Energy Efficiency for 
Equipment” in this report); 
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> accelerate changes in building design, construction and operation by 
e marketing the benefits of more energy-efficient construction, 
© increasing the awareness and knowledge of building owners, designers 
and builders, 
e supporting energy codes, and 
¢ providing incentives for designing more energy-efficient buildings; and 
> encourage investments in energy-efficient building retrofits to lower costs 
and reduce GHG emissions by forming partnerships with key associations, 
emphasizing corporate energy management planning and providing incen- 
tives for implementing energy-efficient retrofits. 


The OEE and Environment Canada support the Green Municipal Enabling Fund 
and Green Municipal Investment Fund, which are managed by the Federation 
of Canadian Municipalities (FCM). These funds support feasibility studies and 
encourage investments in projects that improve environmental performance 
or energy efficiency in municipal buildings and facilities, energy services and 
renewable energy, water and waste-water services, waste management and 
public transportation. Information on the funds can be obtained through the 
FCM’s Web site at www.fcm.ca. 


Selected Progress Indicators for Buildings 


> Through the Commercial Building Incentive Program (CBIP), 63 projects 
aimed at improving the energy efficiency of new commercial, institutional 
and multi-unit residential buildings (MURBs) were supported in fiscal year 
2001-2002. The program contributed a total of $4.2 million toward the 


design stage of these projects. On average, buildings that qualify for assis- 
tance are designed to achieve energy performance that is 32 percent better 


than that required by the Model National Energy Code for Buildings (the 
actual range is from 26 to 65 percent). 

> The Energy Innovators Initiative (EII) encourages commercial and institu- 
tional organizations to make energy efficiency investments to improve 
their productivity and reduce GHG emissions. Since 1992, the EII has 
recruited more than 600 organizations that represent approximately 
29.5 percent of the floor space in these sectors. 

> The EII encourages commercial and institutional organizations to initiate 
or expand the scope of energy efficiency projects. Funding is available for 
up to 25 percent of the costs of a defined pilot project, up to $250,000. 
In its first three years, the program approved 52 projects that represent 


more than 8 million square metres of space. These projects will reduce energy 


costs by $21 million and energy consumption by 1.5 million gigajoules 
annually (or 20 percent on average), based on a total investment of 
$210 million (of which $9.2 million came from the incentive). 
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Figure 10 

Market Penetration of Energy 
Innovators Initiative in Commercial 
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Figure 11 
Average GHG Reductions by 
Institution Under CBIP, 2002 
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Figure 12 
Incentive Projects from 1990 to 2002 
Under Energy Innovators Initiative 
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OEE Buildings Programs 


The Commercial Building Incentive Program provides financial incen- 
tives to eligible building owners who construct new commercial, institu- 
tional and multi-unit residential buildings that are at least 25 percent 
more energy efficient than similar buildings constructed to meet the 
Model National Energy Code for Buildings (MNECB) (Figure 12). Up to 
$60,000 may be given to owners of eligible buildings where the design 
demonstrates a reduction in energy use of at least 25 percent when 
compared with the requirements of the MNECB. 


For more information, visit the Web site at oee.nrcan.gc.ca/cbip. 


The Energy Innovators Initiative encourages investment in energy- 
efficient equipment and practices to reduce the operating costs of 
commercial and institutional buildings. Financial incentives are available 
for qualifying retrofit pilot projects. Commercial or institutional organi- 
zations that have annual energy bills of $100,000 or more may qualify 
for up to 50 percent of eligible costs, up to $25,000, for energy retrofit 
planning. They may also qualify for up to 25 percent of eligible costs, 
up to $250,000 - based on projected energy savings - for implementa- 
tion of energy-saving measures. 


For more information, visit the Web site at oee.nrcan.gc.ca/eil. 
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Energy Efficiency in the 
Industrial Sector 


Composition and Trends 


For the purposes of this report, the industrial sector of the economy includes 

forestry, construction, mining and manufacturing. In 2000, this sector accounted 
for 39.2 percent of secondary energy use in Canada and 33.6 percent of related 
greenhouse gas (GHG) emissions. 


Industrial energy use increased by 16.3 percent between 1990 and 2000 as 
a result of growth in economic activity. However, more energy would have 
been used if energy efficiency had not improved by 8.7 percent. Efficiency 
was achieved by rationalizing operations, installing equipment that is more 

efficient and other efforts. 


GHG emissions from the industrial sector increased by 12.9 percent between 
1990 and 2000. However, a significant shift toward the use of less GHG-intensive 
fuels in the industrial sector has meant that the level of GHG emissions is 
lower than would otherwise have been the case. 


Promoting Energy Efficiency 


In the industrial sector, energy is used primarily to produce heat, to generate 
steam or as a source of drive power. Energy efficiency improvements are most 
readily achieved in equipment and processes that are common to many indus- 
tries, such as motors and auxiliary systems. Continued switching from fossil 
fuels to GHG-neutral energy sources (such as wood and pulp waste) represents 
another opportunity to reduce emissions from this sector. 


The OEE’s approach in the industrial sector is to 


> implement more stringent minimum efficiency standards for electric motors 
and for fluorescent and incandescent lamps (discussed previously in 
“Energy Efficiency for Equipment” in this report); and 

> encourage and make voluntary action easier, both industry-wide and at the 


company level, to improve energy efficiency. 
At the industry level, through a government-industry partnership, Canadian 


industries identify targets, develop actions, share information and report 


on progress. 


Office of Energy Efficiency Report 2002 27 


Persistence Pays Off in 


Energy Savings for General 
Motors of Canada 

For the full story, visit 
oee.nrcan.gc.ca/neud/dpa/ 


data_e/stories.cfm. 


< 
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For more information, visit the Web site at oee.nrcan.gc.ca/cipec. 


The Industrial Building Incentive Program (IBIP) is a new measure 
that aims to increase the energy efficiency of newly constructed build- 
ings meant to house manufacturing and other industrial activities. IBIP 
will offer an incentive to companies that are building new industrial 
facilities in order to offset additional design costs inherent in the initial 
attempts at energy-efficient design. 


For more information, visit the Web site at cbip.nrcan.gc.ca/ibip.cfm. 
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Energy Efficiency in the 
Transportation Sector 


Composition and Trends 


In 2000, the transportation sector accounted for about 28.0 percent of 
secondary energy use in Canada and 34.5 percent of related greenhouse 
gas (GHG) emissions. 


Energy efficiency improvements in freight and passenger transportation limited 
the growth in transportation energy use to 21.5 percent between 1990 and 
2000. Without these improvements, transportation energy use would have 
been another 8.8 percent higher in 2000. The increase in energy use is due to 
many factors. Three of the most important are a growth in vehicle activity, 
the rising preference of Canadians for minivans and sport utility vehicles, and 
an increase in the amount of freight shipped by truck, which is more energy- 
intensive than some other forms of transport. 


GHG emissions from the transportation sector increased by 21.0 percent from 
1990 to 2000, consistent with the increase in energy use. The change in GHG 
intensity of transportation energy use was negligible as the fuel mix continues 
to be based almost entirely on fossil fuels. 


The transportation sector consists of three sub-sectors — passenger, freight 
and off-road. The passenger sub-sector comprises three modes (road, rail and 
air), as does the freight sub-sector (road, rail and marine). Road transport 
uses the most energy, accounting for more than 77.3 percent of total trans- 
portation energy use. Of this, 59.7 percent was for passenger transportation 
and 40.3 percent for freight transportation. 


Promoting Energy Efficiency 


Opportunities to improve the energy efficiency of road transport include 
manufacturing vehicles that are more fuel efficient, encouraging private 
and commercial owners to purchase such vehicles, and promoting driving 
and maintenance practices that save fuel. As well, there are opportunities 
for passenger and freight users to employ more energy-efficient modes 

of transportation. 
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Figure 14 
New Car Fuel Efficiency, Normalized 
for Weight and Power, 1990 to 1999 
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The OEE works to improve the efficiency of fuel use in road transport. Here, 


its approach is to 
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improve the energy efficiency of the vehicle stock offered to and purchased 
by consumers and fleet owners; and 

influence driver behaviour, vehicle maintenance practices and fleet 
management. 


Selected Progress Indicators in Transportation 
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Company average fuel consumption (CAFC) is an industry-wide, sales- 
weighted measure used to determine the average fuel consumption of the 
entire new vehicle fleet. The CAFC is calculated for each model year and 
expressed in litres per 100 kilometres (L/100 km). 

e Between 1990 and 1999, the average CAFC of new passenger cars sold 
in Canada improved by 2.4 percent, dropping from 8.2 L/100 km to 
8.0 L/100 km. The light-duty truck segment includes pickups, vans and 
sport utility vehicles, and its CAFC improved by 0.9 percent, dropping 
from 11.4 L/100 km to 11.3 L/100 km between 1990 and 1999. 

e When passenger cars and light-duty trucks are combined, the average 
CAFC grew by 3.3 percent (the average fuel consumption of new vehicles 
rose from 9.1 L/100 km in 1990 to 9.4 L/100 km in 1999), mainly due to 
a shift in consumer demand from passenger cars to light-duty trucks. 

Fuel Efficiency for Drivers, part of the Personal Vehicle Program, aims to 

improve the energy efficiency practices of private motorists by influencing 

car purchase decisions, on-road driving practices and vehicle maintenance 
practices through the use of driver information. In 2000, nearly 250 new- 
driver educators were using the driver kits provided by the program, reaching 
about 60 000 novice drivers. 

In 2002, Fuel Efficiency for Drivers launched the “Idle-Free Zone,” Canada’s 

first Web site dedicated to helping Canadians in their efforts to stop 

unnecessary engine idling in their communities. On the site is a tool kit 
with a set of ready-to-use graphic images and downloadable materials so 
that individual Canadians can launch anti-idling awareness campaigns at 
schools or workplaces or as part of larger-scale community awareness and 
outreach campaigns (see the Web site at oee.nrcan.gc.ca/idling/home.cfm). 
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> The OEE’s Fleet Vehicle Program aims to improve the fuel efficiency of and 


the use of alternative fuels in non-federal vehicle fleets. The program provides 


information materials, workshops, technical demonstrations and driver 
training programs to help fleet operators assess and pursue opportunities 
to increase energy efficiency in their operations. To date, 728 fleets 
representing 156 520 commercial vehicles have registered with the 
program, and close to 99 000 drivers have been trained. 


OEE Transportation Programs 


Vehicle Efficiency Targets encourage manufacturers to produce vehicles 
that meet voluntary average fuel consumption targets for new cars, vans 
and light-duty trucks. For more information, visit the Web site at 
oee.nrcan.gc.ca/english/programs/motorvehicles.cfm. 


The Personal Vehicle Program is two-pronged. 


> Fuel Efficiency for Drivers is an information program that encourages 
motorists to buy, drive and maintain their vehicles in ways that 
reduce fuel consumption, save money and help protect the environ- 
ment. For more information, visit the Web site at 
oee.nrcan.gc.ca/vehicles. 

> Under EnerGuide for Vehicles, manufacturers voluntarily attach an 
EnerGuide label to new cars, vans and light-duty trucks sold in 
Canada. The label indicates the vehicle’s fuel consumption rating and 
estimated annual fuel costs, to help consumers select the most fuel- 
efficient vehicle that meets their needs. For more information, visit 
the Web site at oee.nrcan.gc.ca/vehicles. 


The Fleet Vehicle Program provides private-sector fleet managers with 

information, workshops, technical demonstrations and training programs 
on fuel-efficient practices for fleet vehicles. For more information, visit 
the Web site at oee.nrcan.gc.ca/fleetsmart. 
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Other Office of Energy 
Efficiency Initiatives 


In addition to delivering sector-specific initiatives, the Office of Energy 
Efficiency (OEE) manages measures that cut across all energy-using 
sectors of the economy: 


> Public Information produces and markets numerous publications and 
provides promotional products and marketing support, including exhibits, 
for all OEE initiatives. Youth and Education specifically targets young 
Canadians, frequently working with the education community. 

> The National Energy Use Database (NEUD) initiative is a reliable and 
comprehensive source of information on end-use energy consumption in 
all sectors of the Canadian economy (residential, commercial, industrial, 
agriculture and transportation sectors). 


The OEE also promotes the development and use of alternative transportation 
fuels, seeking ways to reduce GHG emissions in the transportation sector 
through energy sources such as natural gas, ethanol, propane and fuel cells. 


Selected Progress Indicators 


> Each year, the OEE distributes about 2 million copies of more than 
300 energy efficiency and alternative energy publications to individuals 
and program partners. More than 75 percent of these publications are 
available on-line. 

> The NEUD works in conjunction with partners such as Statistics Canada and 
other Canadian organizations to regularly develop and implement several 
energy use data collection exercises. For the first time in Canada, the NEUD 
implemented a Commercial and Institutional Building Energy Use Survey to 
collect energy consumption and intensity information from the different 
buildings that make up the commercial sector. 

> Announced in November 2001, Alternative Fuels, part of the Vehicle Fuels 
program, targets a fourfold increase in current Canadian ethanol production 
and use. Contingent loan guarantees of $140 million have been earmarked 
to encourage financing for three to six new ethanol plants. Plans are 
underway to build the first of the major plants, and construction should 
begin in 2002. 

> Begun in 1999, Natural Gas Vehicle Incentives, part of the Vehicle Fuels 
program, support the development and use of natural gas in Canada. In fall 
2001, 145 fuelling sites were available to the public. In the 2001 model 
year, 290 natural gas vehicles were sold in Canada, 48 to the Government 
of Canada. 
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Other OEE Programs 


Public Information increases awareness of the environmental impact 
of energy use. It also encourages consumers to adopt energy-efficient 
practices and switch to alternative forms of energy. Numerous publica- 
tions are available on-line at oee.nrcan.gc.ca. 


Youth and Education seeks to create a greater awareness of climate 
change and the need for energy efficiency among young Canadians. 

The kindergarten to Grade 12 stream builds around the annual “Energy 
and the Environment” calendar, cooperating with stakeholders and the 
educational community. At the post-secondary level, the initiative builds 
linkages, using tools such as the Energy Ambassadors Program. For more 
information, visit the Web sites at oee.nrcan.gc.ca/calendarclub and 
oee.nrcan.gc.ca/ambassadors. 


The National Energy Use Database supports the development of 
Canadian energy end-use data, knowledge and analytical capabilities. 
Through the NEUD, data are collected on energy consumption at the 
end-use level. It also collects information on the characteristics of energy- 
using equipment and buildings, the behaviour of Canadian consumers 
toward energy use and the adoption of energy-efficient technologies. 
For more information, visit the Web site at oee.nrcan.gc.ca/dpa. 


Vehicle Fuels encompasses Natural Gas Vehicle Incentives and 
Alternative Fuels. 


+ Natural Gas Vehicle Incentives promotes the development and use 
of natural gas for vehicles in Canada and are delivered through 
agents from the natural gas vehicle industry. Currently, the program 
contributes $2,000 for each factory-built natural gas vehicle. For 
further information, see the Web site at oee.nrcan.gc.ca/vehiclefuels. 

> Alternative Fuels promotes the development and use of alternative 
and future fuels in Canada. Present targets include a fourfold 
increase in current ethanol production and use by 2010. As well, the 
Canadian Transportation Fuel Cell Alliance works to demonstrate GHG 
emissions reductions and evaluate different fuelling pathways for fuel 
cell vehicles. For more information, visit the Web site at 


oee.nrcan.gc.ca/vehiclefuels. 
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Government of Canada Leadership 


In 1995, the Government of Canada committed to “getting its own house in 
order” by reducing greenhouse gas (GHG) emissions from its operations by at 
least 20 percent from 1990 levels by the year 2005. This commitment and an 
action plan were registered with Canada’s Climate Change Voluntary Challenge 
and Registry Inc. (VCR Inc.). Refer to the Web site at www.vcr-mvr.ca for 
further information on VCR Inc. 


Action Plan 2000 strengthened the government's leadership role by updating 
the Government of Canada’s target to 31 percent below 1990 levels by 2010. 
This goal will be achieved primarily by making energy efficiency improvements 
in buildings, putting the “federal garage in order,” switching to cleaner fuels 
and buying more renewable energy. 


To date, the Government of Canada has reduced its GHG emissions by more 
than 21 percent. The Office of Energy Efficiency (OEE) has played and will 
continue to play an important role in helping to achieve this reduction. It 
offers two programs in this area - the Federal Buildings Initiative and the 
Federal Vehicles Initiative - and contributed to the development and imple- 
mentation of the Federal House in Order initiative. This initiative formally 
centralizes the Government of Canada’s efforts to monitor, track and reduce 
its own GHG emissions. For mote information, see the Federal House in Order 
Web site at www.fhio.gc.ca. 


The Federal Buildings Initiative (FBI) is a voluntary program that helps Govern- 
ment of Canada departments and agencies improve the energy efficiency of 
their facilities. It provides them with a model framework for updating their 
facilities with energy-saving technologies and practices. To date, Federal 
Buildings Initiative contracts with private-sector energy management service 
companies have financed retrofits in more than 6500 Government of Canada 
buildings. This has resulted in annual energy savings of about $26 million, 
significant reductions in GHG emissions and a healthier, more comfortable 
work environment. The initiative’s approach is being replicated by some 
provinces and municipalities in Canada. For more information, visit the Web 
site at oee.nrcan.gc.ca/fbi. 
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Government of Canada 


Targets its Own Vehicles: 
Expanding the Use 

of E-85 Ethanol 

For the full story, visit 
oee.nrcan.gc.ca/neud/dpa/ 


data_e/stories.cfm. 
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Figure 17 


FBI Investment and Energy Savings 
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The Federal Vehicles Initiative assists Government of Canada departments to 
reduce their operating costs by increasing the energy efficiency of their motor 
vehicle fleets and making greater use of alternative transportation fuels (ATFs). 
The program provides federal fleet managers with information and tools to 
improve the operational efficiency of their fleets and their use of alternative 
fuels. Between 1995 and 2000, the size of the fleet decreased by 9 percent. 
At the same time, the number of kilometres travelled per vehicle decreased by 
11 percent. However, GHG emissions from the fleet increased by 13 percent 
over the same period, reflecting the increased proportion of trucks and vans 
compared with passenger vehicles. For more information, visit the Web site 

at oee.nrcan.gc.ca/greening. 


Government of Canada Leadership 


Federal House in Order - The OEE, with Environment Canada, plays an 
important role in helping departments meet the Government of Canada’s 
GHG emissions reduction target. 


— Eleven key departments are responsible for 95 percent of Government 
of Canada GHG emissions. They will commit to individual energy 
reduction targets, thus sharing the responsibility for achieving the 
overall federal emissions target of 31 percent below 1990 emissions 
levels. 

> The Federal Buildings Initiative provides project facilitation, planning 
advice and contracting help to secure energy management services 
for projects. 

> The Federal Vehicles Initiative promotes life-cycle costing, best-in- 
class vehicle identification and continued use of alternative fuels and 
supports increased penetration of ethanol-blended fuels in federal 
fleets. 

> The Leadership Challenge encourages all Government of Canada 
departments and agencies to participate in emissions reduction 
efforts. Best-practice information will be provided in the areas of 
employee awareness, staff training, solid-waste management and 
GHG-responsible procurement practices. Public transit and “green” 
commuting will be supported. 

> A central GHG Inventory is used to track progress and report annually 
to VCR Inc. 
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